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Section 1.

INTRODUCTION

LA. PROJECT SUMMARY

This Environmental Assessment (EA) considers a sea water circulation system and land
drainage improvements associated with a proposed development on and adjacent to the
parcel known as the Maalaea Triangle (TMK 38-6-01: 01 & 19) at Ma'alaea, Maui
(Figure I-1). The proposed Maui Ocean Center (MOC) is planned for the south end of
the parcel, and various commercial developments and parking will occupy the
remainder of the land. While all of the proposed commercial development is to be
located on private land, the sea water system for the Maui Ocean Center and the
drainage culvert improvements required for site and off-site drainage will require use of
State land at Ma'alaea Small Boat Harbor, and use of submerged land seaward of the
harbor for placement of a sea water intake structure and pipe.

Applicant Maalaea Triangle Partnership
&
Maui Ocean Center
Planning Consultant Chris Hart & Partners

1955 Main Street, Suite 200
Wailuku, Hawaii 96793

Agent / Environmental Consultant AECOS, Inc.
970 N. Kalaheo Ave., Suite C300
Kailua, Hawaii 96734

Land Owner Maalaea Triangle Partnership
75-B North Church Street

Wailuku, Maui, Hawaii 96793
: & State of Hawalii
Tax Map Key (TMK) 3-6-01:1,2,& 19
Land Use Classifications: Community Plan: B and OS
Zoning Districts: B-2, M-1.
State Land Use: Conservation (R) and

Urban.
OEQC Bulletin Publication Date(s) Draft EA - Sept. 8, 1994; Sept. 23, 1994.
Accepting Agency: Dept. of Land and Natural Resources

1151 Punchbowl Street
Honolulu, Hawaii 96813




I.B. DOCUMENT SCOPE AND PROJECT RATIONALE

This environmental assessment (EA) encompasses the sea water intake and discharge
structures (i.e., intake manifold structure and pipes providing flow to and from the sea,
and a pump vault and pumps) and culvert structures to be built or modified along the
shore of Ma'alaea Small Boat Harbor. Information is provided on the Maalaea Triangle
development, particularly where this development bears on impacts to the environment
caused by the sea water or site drainage systems. The present document, however,
specifically addresses those aspects of the proposed commercial developments which
require permits or approvals from Maui County Planning Department, Department of
Land and Natural Resources (DLNR), Department of Health (DOH), and U.S. Army
Corps of Engineers (USACOE) because of the use of State lands, use of submerged
lands, construction within the Shoreline Setback Area, and construction in the
Conservation District seaward of the shoreline. The Maui Ocean Center and Maalaea
Triangle development have been previously addressed in a Project Assessment Report
(Chris Hart & Partners, 1994) presented to the Maui County Planning Department in
support of amendments to the Special Management Area (SMA) permit No. 89/5M1-
003. The latter document included descriptions of the sea water system and site
drainage systems. In approving the SMA amendment request, the Maui Planning
Commission concluded that the Maui Ocean Center and the Maalaea Triangle Project
were consistent with the SMA rules and criteria pursuant to the requirements of the
State CZM Act, provided that the applicants adhere to the conditions attached to the

permit (see Appendix D).

This document considers impacts on the environment from construction and operation
of a sea water system for the Maui Ocean Center at Ma'alaea. Sea water will be used in
various marine displays at the MOC. The sea water intake will be located perhaps as
much as 1200 feet offshore of Kapoli Park (that is, at a point southwest of the harbor
entrance) in water between 15 and 20 feet deep. Two 12-inch diameter intake pipes will
be laid across the reef flat and under the shore near the base of the south breakwater.
The system is designed to draw approximately 800 gpm (50 liters/sec) of sea water
from the adjacent ocean, pass this water through marine display features at MOC, and
return the water through an effluent discharge pipe terminating within a culvert behind
the shore of Ma'alaea Small Boat Harbor. Between 60 and 70% of the flow will be
filtered within the facility. Impacts considered in Section 1V of this EA are (short term)
those of the construction of the intake and pipe across the shore, and (long term) those
of the water quality of the discharge on the receiving water. Alternatives considered are

presented in Part L.E. below.

The drainage structure into which the sea water effluent will be directed is to be built as
a part of the Maalaea Triangle site drainage. In addition, improvements to a second,
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existing drain on the shore at the U.S. Coast Guard facility are also proposed to handle
onsite drainage from the developed Maalaea Triangle parcel. Construction and long-
term use of both of these structures are considered in this document:

1.C. ENVIRONMENTAL CERTIFICATIONS AND PERMITS

Drainage improvements and the proposed sea water intake and discharge system are all

described in detail in Section II. Drainage improvements include changing existing
swales across the Maalaea Triangle parcel to underground drains and constructing new
drainage systems along Maalaea Road with new outlets at the wharf in Maalaea Harbor.
The sea water system consists of two pipes to be used for water transmission between a
point offshore and a pump vault located behind the shore on State property. All of the
land portion of the pipe, as well as the section crossing the shore, will be buried.
Offshore, the pipe will be bolted to the solid limestone bottom of the reef flat’ A sea
water discharge pipe will terminate within the new storm drain on Maa.laea Road,
which will then serve to convey this water to the Harbor shore.

1.C.1. Federal Policies and Controls

Federal junsdxctloris are limited in this project site to construction activities within the
navigable waters of the United States (The River and Harbor Act of 1899, Section 10).
The installation of water intake systems is permited under U.S. Department of the
Army, Nationwide Permit No. 7. However, the nature of the construction activities
associated with the installation (for this project described in.Section II) must be
reviewed by the U.S. Army Corps to determine if an 1nd1v1dua1 permit is more
appropriate. Apphcahon for the permit will generate reqmrements under the Coastal
Zone Management Act of 1972 to insure compliance with the State of Hawaii CZM
program, and under Sections 401 and 402 of the Clean Water Act, for water quality
certification from the State of Hawaii. Consultation with National Marine Fisheries
under Section 7 of the Endangered Species Act may also be requested in the permitting
process if impacts to endangered marine species are anticipated.

1.C.2. State of Hawaii Policies and‘ Controls

The Maalaea Triangle and Ma'alaea Harbor are located on land that is in the State
Urban District. However, the intake pipe is proposed to be laid across the shoreline and
lands classified by the Department of Land and Natural Resources (DLNR) as
Conservation District, Resource (R) Subzone (§13-2-13). A Conservation District Use
Application (CDUA) must be made to the State of Hawaii, Department of Land and
Natural Resources to obtain a permit (CDUP) for the portion of the pipe within the

Conservation District.
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The Hawaii Coastal Zone Management Act (Act 188, SLH 1977) established basic State
policy in actions affecting the coastal zone and delegates authority for regulating
development within the SMA and SSA to the counties (see Section 1.C.3).

The sea water discharge will be subject to the provisions and requirements of the
National Pollutant Discharge Elimination System (NPDES) administered by the State
of Hawaii, Department of Health (see HAR §11-54-03).

This Draft Environmental Assessment (EA) has been prepared and is being filed with
the State of Hawaii, Office of Environmental Quality Control (OEQC) in compliance
with requirements enacted in Act 241 SLH 1992 (House Bill 8946) for projects for
which a negative declaration is anticipated. The law requires that Environmental
Assessments undergo a formal S0-day review period including publication
announcements in the OEQC Bulletin and inclusion of public comments and responses
in a final EA prior to agency determination that either an EIS or a negative declaration

is appropriate.
1.C.3. County of Maui Policies, Contrels, and Development Plans

Portions of the proposed project are within the County of Maui, Shoreline Setback Area
(SSA) and the Special Management Area (SMA) requiring issuance of a Shoreline
Setback Variance and a SMA Permit from the Maui County Planning Commission. The
Maui County Planning Commission initially granted SMA approval to the Maalaea
Triangle project in 1989. The proposed project is consistent with the county General
Plan, the Kihei-Makena Community Plan, and the County Comprehensive Zoning
Ordinances. The project is within lands designated Business/ Commercial (B) and Open
Space (OS) on the Kihei-Makena Community Plan Land Use Map and Community
Business (B-2) and Light Industrial (M-1) on the County Zoning map. The intake pipe
would cross lands designated Light Industrial (M-1), Resort Commercial (B-R), and
Park (PK) on the County of Maui zoning map.

1D. LIST OF AGENCIES AND OTHER CONSULTED PARTIES

Following is a list of agencies and other parties provided copies of a brief project
description prior to preparation of the draft Environmental Assessment per HAR §11-
200-9. A copy of the pre-assessment consultation letter, dated May 6, 1994, is included
in Appendix A1 along with all written responses received (marked below by v'). Also
listed are parties that responded to the draft EA (marked below by [). The latter
comments and response letters generated are included as Appendix A2.




U.S. Army Corps of Engineers
Pacific Ocean Division, Bldg. 230
Fort Shafter, Hawaii 96858

U.8. Department of Agriculture
Soil Conservation Service

P.O. Box 50004

300 Ala Moana Blvd.
Honolulu, Hawaii 96850

U.S. Department of Commerce
National Marine Fisheries Service
2570 Dole Street

Honolulu, Hawaii 96822

U.S. Department of Interior
Fish and Wildlife Service
P.C. Box 50156

300 Ala Moana Blvd.
Honolulu, Hawaii 96850

Department of Education
1390 Miller Street
Honolulu, Hawaii 96813

+ I Departiment of Land and Natural

Resources
1151 Punchbow] Street
Honolulu, Hawaii 96313

Department of Land and Natural
Resources

Land Management Division - Maui
54 So. High Street

Wailuku, Hawaii 96793

v & Department of Land and Natural

Resources

Aquatic Resources Division - Maui
70 So. High Street, Room 201
Wailuku, Hawaii 96793

« & State Historic Preservation Division

Department of Land and Natural
Resources

33 So. King Street, 6th Floor
Honolulu, Hawaii 96813

Office of State Planning
P.O. Box 3540
Honolulu, Hawaii 96811-3540

[ Department of Health

P.O. Box 3378
Honolulu, Hawaii 96801

Department of Business,

Economic Development and Tourism
220 So. King Street, 11tk Floor
Honolulu, Hawaii 96813-4541

Department of Transportation
869 Punchbowl] Street
Honolulu, Hawail 96813
Rex D. Johnson

Office of Hawaiian Affairs
711 Kapiolani Blvd., Suite 500
Honoluly, Hawaii 96813

University of Hawaii

Water Resources Research Center
2540 Dole Street, Holmes Hall 283
Honolulu, Hawaii 96822

University of Hawaii
Environmental Center

2550 Campus Road, Crawford 317
Honoluly, Hawaii 96822

County of Maui
Planning Department
200 So. High Street
Wailuku, Hawaii 96793

County of Maui

Department of Parks & Recreation
200 So. High Street

Wailuku, Hawaii 96793

v B8 County of Maui

Department of Public Works

200 So. High Street
Wailuku, Hawaii 96793

County of Maui

Economic Development Agéncy
200 So. High Street

Wailuku, Hawaii 96793

County of Maui

Board of Water Supply

P.O. Box 1109

Wailuke, Maui, Hawaii 96783-7109
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Lesley Ann Bruce
250 Hau'oli Street
Ma'alaea, Maui, Hi 96793

Mr. Craig Edwards

Recording Secretary

Ma'alacza Community Association
100 Hauoli St., No. 401

Wailuku, Hawaii 96793

Mr. Harvey Janis

Mr. Bill Richardson
President

Ma'alaea Charter, Inc.
P.O. Box 5041
Kahului, Hawaii 96732

Mr. Robert K. Luuwai
Commeodore

Ma'alaea Boat & Fishing Club
7386 Kaulona St.

Makawao, Hawaii 96768

President

Ma'alaea Community Association
100 Hauoli St., No. 401

Wailuku, Hawaii 96793

Chris Hart & Partmers
1955 Main Street, Suite 200
Wailuku, Hawaii 96793

ILE. PROJECT ALTERNATIVES CONSIDERED

Several alternatives with respect to the MOC sea water system and the Maalaea
Triangle drainage system have been considered and are discussed here.

Alternative storm water discharge: Storm water discharges from the Maalaea
Triangle site and from offsite flowing through the site are presently directed into
Ma'alaea Harbor. These discharges contribute to poor water quality and siltation within
the harbor. The drainage plan proposed herein would direct all offsite and onsite
drainage which presently crosses or arises on the Ma'alaea Triangle parcel to one
existing and one new outlet within Maalaea Harbor. Early plans had considered
rerouting the offsite run-off to a gully at Kapoli Park, southwest (and outside) of the
harbor. In a letter dated April 7, 1989, the Department of Land and Natural Resources
(DLNR) questioned the wisdom of redirecting runoff closer to potentially sensitive
marine environments off this coast and recommended that drainage waters continue to
be discharged into the Maalaea Harbor. This same view was expressed earlier by the
National Marine Fisheries Service (by letter dated February 1, 1989).

Alternative routes for the sea water intake: Construction related impacts for the sea
water intake lines to supply the Maui Ocean Center marine displays could be reduced by
a routing through the harbor. A suitable intake area offshore could be reached by
extending the pipes seaward through the harbor mouth. This alternative was not
considered feasible because the State and U.S. Army Corps of Engineers are in the
process of selecting a design for expanding the harbor. All possible pipe routes within
the harbor would be subject to removal if the harbor is reconfigured or enlarged. Pipes
on the harbor bottom would also be in the way of harbor dredging either as part of
expansion plans or maintenance, Pipes in the harbor basin and/or entrance channel




would be vulnerable to damage by boat anchors. The routing selected is in the least
environmentally sensitive area outside of the harbor.

Alternative water sources for MOC: Although detailed geological work has not been
undertaken, the possibility exists that sea water for the MOC could be obtained on site
from a deep well. While such a source might be used to supplement sea water flowing
through the system and would be particularly attractive at times when offshore waters
become turbid, well water may not be suitable for many of the displays (for example
those with live corals). Also, the quality of the water obtained from a well may not be as
good as that from offshore. It is unlikely that the volume of water required could be
disposed of in an injection well at this site.




Section II
PROJECT DESCRIPTION
ILA BACKGROUND - MAALAEA TRIANGLE DEVELOPMENT

IL.A.1 The Commercial Development

The Maalaea Triangle property is a triangular shaped parcel situated approximately
100 feet north and mauka of Ma'alaea Small Boat Harbor. Maalaea Road borders its
makai and eastern boundaries and Honoapiilani Highway borders the mauka (west)
boundary (see Figure II-1). The parcel (TMK: 3-6-01: 1 & 19) is 18.484 acres in size and
was acquired by Maalaea Triangle Partnership in December 1986 from C. Brewer
Properties, Inc. The Jand was previously used mostly for cultivation of sugar cane,
although a few residential homes and commercial buildings occur along the eastern
corner of the property. A small shrine known as the Ma'alaea Ebisu Jinsha is located on
the harbor side west of the Maalaea Store property. The site of the Maalaea Store
(TMK 8-6-01:25) is separately owned by the Uno family and not part of the Maalaea

Triangle project.

On June 20, 1989 the Maui Planning Commission approved a SMA Permit Request by
the Maalaea Triangle Partnership for a mixed-use, commercial development on the
Maalaea Triangle parcel. On April 12, 1994 the Maui Planning Commission approved a
SMA. Permit amendment request to incorporate the Maui Ocean Center (MOC) as part
of the Maalaea Triangle Project. The approved plans contain a total of 162,960 square
feet of mixed-use commercial space including the Maui Ocean Center and other uses
permitted within the B-2 zoning district. The plans also provide for approximately 982
parking stalls and extensive landscaping improvements. The architectural theme of the
project emphasizes 2 fishing village character.

The conceptual site plan for the Maalaea Triangle project site, as approved by the
County of Maui SMA Permit, is shown in Figure II-1. The site plans call for entry
features and extensive landscaping including plantings, walkways, water features, moss
rock walls, and thematic entry features for the entire Honoapiilani Highway frontage.
The commercial buildings would be situated roughly parallel to Honoapiilani Highway
but along Maalaea Road. This orientation would buffer strong prevailing winds and
create protected landscaped courtyards and mall spaces. Linear building masses would
be articulated with varying roof heights. The majority of buildings are planned to be
one story high to preserve existing views from the highway towards Ma'alaea Bay and
the harbor. The design and layout of the buildings would reflect a pedestrian oriented

harbor town similar to parts of Lahaina (as along Front Street)
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The commercial buildings within the project are located in three areas or nodes. The
commercial frontage originally proposed for Maalaea Road fronting the middle of the
harbor has been partly replaced by the Maui Ocean Center (see Section IL.A.¢). One
commercial node would extend west along Maalaea Road to the (south) intersection
with Honoapiilani Highway and consist of open street-level pedestrian oriented stores
to complement the harbor activities and service the local Ma'alaea shoppers. The upper
level of the harbor front complex would contain restaurants overlooking Ma'alaea
Harbor and the bay. A second commercial node, located along Maalaea Road opposite
the intersection with Hauoli Street, would be internally focused with courtyards and
contain specialty shops oriented to the visitor shopper. On the north end of this node, a
major store or marina theme facility is planned as an anchor tenant. The Maui Ocean
Center, the old Maalaea Store, and a landscaped open space area surrounding the
existing fishing shrine would separate these two commercial nodes.

The third commercial node is planned to be a convenience/shopping complex located
on the Kihei end of the site, at the corner of the north intersection of Maalaea Road and
Honoapiilani Highway. Uses envisioned for this area included a service station, fast food
facility, financial institution, and convenience store.

I1.A.2 Open Space Requirements

A condition included as part of the 1989 SMA approval requires that "...at least three
acres of the project shall be kept in open space (ie, through landscaping) as
recommended in the Kihei-Makena Community Plan." These open space areas have
been approved for the grounds surrounding the fishing shrine and along the perimeter
of the project. The combined open space areas within the Maui Ocean Center (see
Section I1.A.4) is about 1.8 acres (mostly surrounding the shrine), of which one acre will
be credited towards the three-acre open space requirement for the entire development.

I1.A.8 Infrastructure Requirements

The Maalaea Triangle Partnership proposed and received SMA approval to develop
initial infrastructure and site improvements for the Maalaea Triangle project site in
order to facilitate development of the site into a commercial center. Infrastructure
improvements, both on and off-site, are necessary to ensure appropriate levels of service
for the project. Significant improvements will be required in water storage and
transmission, roadways, drainage, and sewerage. Maalaea Triangle Partnership would
act as project developer and implement the plans by developing and refining a project
master plan, including design and use covenants, and by providing capital to design and
construct infrastructure improvements such as roads, parking, sewer system, storm
drains, water lines, electrical service, utilities, landscaping, entry features, and other

amenities.
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The site is bordered by Honoapiilani Highway and Maalaea Road. Honoapiilani
Highway is a two-lane State highway connecting Wailuku and Lahaina (and points
north). Maalaea Road is a substandard street maintained by the County of Maui. A
traffic study was conducted for the project (Parsons, Brinckerhoff, Quade and Douglas,
1987) and has been recently updated (Parsons, Brinckerhoff, Quade and Douglas, 1994).
Traffic volumes from turning movement counts made by DOT (1993) were utilized to
evaluate existing operating conditions, recommend improvements to the road
structures, and predict traffic conditions on the public roadways after the project is
completed (see Section IV.B.1).

The water source for Ma'alaea is located in Mokuhau where several wells provide a
total capacity of 10 million gallons per day (mgd). From this source, 25- and 18-inch
transmission lines transport water south towards Kihei. An 8-inch line branches off to
serve the Ma'alaea community further west. Storage is presently provided by one
50,000 gallon and two 12,000 gallon steel tanks located at an elevation of 120 feet west
of Honoapiilani Highway. The anticipated average daily water demand for the proposed
development is 90,000 gallons per day (gpd); maximum daily demand is 185,000 gpd.
Maalaea Triangle Partnership has entered into a participation agreement with the
Department of Water Supply to construct a new 300,000 gallon capacity tank above the
existing storage tanks. The new tank would replace the old system and serve all of the

Ma'alaea community (see Section IV.B.2).

Presently there are no sewage collection facilities in the Ma'alaea area. Existing single
family residences use cesspools or septic tanks for sewage disposal. Condominiums and
commercial establishments utilize small package treatment plants, cavitats, and septic
tanks as the only available means of sewage disposal. The proposed project is estimated
to generate about 50,000 gpd of waste water (ECM, Inc., 1994). Maalaea Triangle
Partnership would install its own package sewage treatment facility to accommodate
project needs. This facility would be located at the northern corner of the project site
(Figure II-1), approximately 2,000 feet inland from the shoreline at an elevation of 52
feet (see Section IV.B.3). Effluent disposal would utilize injection wells. Two wells, each
drilled to a depth of between 150 and 200 feet, would have the capacity to handle
100,000 gpd each providing 100% backup (ECM, Inc., 1994). The wastewater system
would have a standby generator to provide emergency power when needed.

Site drainage improvements require provisions for redirecting offsite drainage which
presently flows across the undeveloped parcel and for handling onsite runoff peak flow
increases resulting from the greater amount of impermeable surfaces (roads, parking
stalls, roofs) present after development of the site. Proposed improvements to the
drainage are presented in Section IL.B.1 The subjects of offsite and onsite drainage are
discussed in detail in Section II1.B.1 which describes land drainage in the project area,
and Section IV.B.4 which describes impacts and mitigations for the drainage

12




improvements. The drainage and soil erosion control report (Warren S. Unemori
Engineering, 1987) is included as Appendix B.

II.A.4¢ Maui QOcean Center

The Maalaea Triangle parcel would be subdivided for the purpose of selling an
approximately five acre site in fee to Maui Ocean Center, Inc., 2 Hawaii corporation and
one of six subsidiaries of Coral World International, Ltd., the parent company for Coral
World Marine Parks. Entrepreneur Morris Kahn, together with world renowned reef
biologist David Fridman, the founders of the Coral World Marine Parks, developed the
concept of an ocean observatory where tourists could go underwater and observe up-
close the reefs and fish of the Red Sea without getting wet. The company launched its
first marine park, the Red Sea Underwater Observatory (also known as Coral World
Eilat) in Israel in 1975. Since then, Coral World International has expanded to include
four additional marine parks: Coral World St. Thomas in the U.S. Virgin Islands; Coral
World Nassau, in the Bahamas; and Underwater World Perth and the Manly
Oceanarium, both in Australia. Coral World International headquarters are located in
Ramat-Gan, Israel. Each of the six subsidiaries is a chartered or incorporated company
in the country where it operates. In 1992 over 1.3 million people visited Coral World
Marine Parks, observing and enjoying the world under the sea, a world previously open
only to divers.

The Maui Ocean Center (MOC) would combine the best aspects of aquariums, science
and nature centers into a world class public display and education facility. It would be a
unique public attraction displaying a wide variety of marine life and habitats, designed
to provide an interactive and experiential introduction to the beauty of the Pacific
Ocean. Visitors to the Maui Ocean Center would enjoy a combination of indoor and
outdoor displays with emphasis on exploring and discovering the ocean and its
complexity as well as the close relationship between the Hawaiians and the sea. Table
I1-1 lists proposed exhibit and theme concept areas.

Maui Ocean Center's covered floor space would not exceed 44,000 square feet. The
project site for the Maui Ocean Center is approximately 5 acres, located near the center
of the Maui Triangle property and fronting on the boat harbor (see Figure II-1). The
Maui Ocean Center would occupy approximately three acres with the remaining two
acres devoted to parking and internal roadways. An ocean water circulation system
would provide continuous sea water flow through the project's aquarium tanks as
described in detail below (see Section I1L.A.5).

The Maui Ocean Center would serve as a community resource and center for marine-

oriented activities, including educational programs for Hawai'i school students from
elementary through college levels. The facilities would be available for community

13




events such as receptions, meetings, dinners, and parties. Visitors to Maui notable in
marine fields would be enlisted to host evening talks or other special presentations.
Marine art displays, concerts, and other cultural events with a marine theme would be

presented.

Table II-1. MAUI OCEAN CENTER

Exhibit and Theme Areas
EXHIBIT THEME
Rocky Shore Hawaiian shore and tide pool
environments; native plants
Reef Inhabitants of Hawaiian reef flat
Edge of Reef/ Sand | reef front (15' high) and deep
sand bottom
Reef Lab "hands on" experiences with reef
inhabitants; microscopes, etc.
Ocean Plaza Landscaped open area overlock-
ing harbor

Whale Discovery Displays on marine mammals
theme without live animals;

telescopes directed offshore

Whale Theater 100-seat theater

Open Ocean Deep ocean shark tank

Jelly Fish Visually exotic display incorp-
orating light, sound and move-
ment

Hawaiian Plaza terraced restaurant & museum

Gift Shop Retail outlet

The site plan includes service facilities to support MOC daily operations and provide for
animal care needs. A major component of the service facilities would be a mechanical
ocean water circulation system that would pump sea water from the ocean for all
exhibits and off-exhibit holding areas. The system would be open, providing constant
flow through the project in order to accurately recreate natural environmental

conditions.
II.A.5 MOC Sea Water System

The total volume of display tanks and aquaria planned for the Maui Ocean Center is
950,000 gallons divided among six systems as shown in Table II-2. In the table,
"recirculation" rate refers to the time for the tank filtration to circulate the tank volume
through a filter system. "Make-up" ratio refers to the proportion of the total tank
volume supplied from the intake stream each day (24-hour period). Thus, 2 make-up
ratio of 0.5 represents a turnover rate of 2 days (one half or 50% of the tank volume is

replaced each day).
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Over 80% of the total water volume is in the "Shark" tank. Because this system will
utilize about 35% of the design flow and will not have as stringent water quality
requirements as many of the other displays, this system will serve as a buffer at times
when other displays might require increased flow to avoid water quality deterioration.
Banks of high rate pressure sand filters will be incorporated into the recirculation

system.

Table 1I-2 Maui Ocean Center aquarium capacities and flows.

VOLUME: RECIRCULATION MAKE-UP

TANK SYSTEM (gallons) (liters x 106) RATE RATIO
Shark 766,000 2.9 4-6 hrs 0.5
Other Pelagic 40,000 0.15 1.5-3 hrs 0.5
Large Reef 70,000 0.26 1-2 hrs 4
Small Reef 10,000 0.035 nil 24
Other 20,000 0.080 2-3 hrs 0.5
Exterior 45,000 0.160 nil 4
Total 950,000 3.585

The "Other Pe]agic" displays comprise several tanks up to 10,000 gallons in size, each
with its own make-up system (from a ring main) and recirculating filtration system. The
"Large Reef" display comprises six display tanks between approximately 25,000 gallons
down to 4,000 gallons in size. Make-up Will be from ring main systems providing
filtered and unfiltered water streams. Recirculation systems will be stand-alone pressure
sand filters and/or bio-towers. Because the "Large Reef" displays will incorporate live
coral, their water quality requirements will be the highest in the aquarium. The "Small
Reef" displays are small tanks between 5 and 500 gallons each for individual displays
(standard aquarium format). Tanks will be operated at adjustable water flow-through

rates of down to 1 hour turnover times.

The "Other" and "Exterior" displays are various pools for displaying turtles and rays
outdoors in the Ocean Plaza area. The "Other" systems may require recirculation
and/or filtration, but final designs are still ander review. The "Exterior" systems would
utilize the overflow water from the interior displays/shark tank to provide a continuous

flow of water through the pool(s).

Filtration systems will have the capacity to filter about 60 to 70% of the design flow.
The filtration design is envisaged as a pregsure sand system with filter rate ad_] ustable
to meet incoming load. The balance of the intake water will go into the reef display
tanks where unfiltered sea water is desirable to maintain filter feeding animals. It is
anticipated that at times when the offshore water quality is poor (generally as a result of
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bad weather contributing to high turbidity), the filtration system will need to operate at
reduced total flow. The possibility of developing a salt water well for supplementing
flows at times of poor offshore water quality will be explored, but is not a viable
alternative source of water for all of the MOC needs (see Section LE).

II.LB PROPOSED PROJECT

As noted on page 1, this Environmental Assessment focuses on the construction and
long-term impacts of the site drainage improvements and the Maui Ocean Center sea
water system. These projects are described in detail here.

II.LB.1 Drainage Improvements

The applicant has had several meetings with officials at the Department of
Transportation, Harbors Division and Department of Land and Natural Resources,
Small Boat Harbors Division. Both agencies have concluded that the offsite run-off
should continue to be directed into Ma'alaea Harbor (see Section IILB.1) and not
redirected to a drainage outside the Harbor. Offsite surface run-off would continue to be
conveyed across Honoapiilani Highway by means of existing ¢' x 6' box culverts located
along the western side of the Maalaea Triangle parcel. Two, new drain lines (described
below) would be installed to intercept and convey this off-site flow to a new RCP drain
line under Maalaea Road. This pipe will connect into a new 7' x 10' box culvert drain to
be built under the access road to the sampan wharf next to the U.S. Coast Guard
Station. The box culvert would drop flows into a 5' x 12' box culvert with an opening
below sea level (MLLW) along the frontal face of the sampan wharf (Figure T1-2). This
structure would serve as the outlet for the system carrying most of the onsite and off-
site run-off from the Maalaea Triangle parcel.

Onsite run-off for the northern portion of the Maalaea Triangle will feed into perforated
drains under the parking lots. These drains will serve to percolate water accumulation
into the deep soil. Only heavy rains on the site will produce a discharge from the
perforated drains to outlets at the coast. A 72-inch RCP drain will conduct offsite
drainage from an existing 4' x 6' box culvert under Honoapiilani Highway to and then

down Maalaea Road (Drainage Basin No. 1).

Onsite runoff from the central and southern portions of the Maalaea Triangle (about
half of the property area) will feed into perforated drains under the parking lots and
excess water will be directed through a 24-inch RCP drain line downslope to Maalaea
Road, then eastward under the right-of-way to the existing bridge/culvert under the
road beside the Maalaea Store. A 90-inch RCP drain will conduct offsite run-off from an

16
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existing 4' x 6' box culvert under Honoapiilani Highway through the middle of the
Maalaea Triangle parcel to the drain running down the Maalaea Road right-of-way
along the east side of the property (Drainage Basin No. 2).

Offsite run-off feeding onto the extreme southwest end of the Maalaea Triangle parcel
(see Figure ITI-8} would continue to be conveyed across Honoapiilani Highway by
means of existing box culverts into an existing 4' x 6' box culvert under Maalaea Road
and the 42-inch RCP culverts where it would be allowed to discharge into Maalaea Boat
Harbor as it presently does (Drainage Basin No. 3). No onsite surface run-off generated
from the proposed development would be directed into this drainage system.

II.B.2 Sea Water System Intake Structures

A sea water intake system will be required to draw sea water into the facility for the
maintenance of marine animals in the various display tanks. The design flow is 800 gpm
(50 liters/sec). In order to insure as high a quality of water as possible for a maximum
number of days each year, the system will have to draw from off the shoreline. Water at
the shore contains higher nutrient levels, lower salinity, and greater turbidity because
of run-off and ground water infiltration effects.

The site proposed for an intake structure is located approximately 720 feet (220 m) off
the shore south of the harbor, where a water depth of 15 feet (4.5 m) can be reached

(Figure I11-8). The location presently considered satisfactory is a trough on the shore’

side of an area of slightly raised limestone. Alternative offshore intake locations at
greater distances from the shore have been considered to draw water from greater
depths. Two 12-inch (o.d) HDPE (high density polyethylene) intake pipes would
connect the intake structure with the pump system located on shore. Black HDPE pipes
are rugged, flexible, durable, and do not corrode or affect the quality of the water. These
pipes will be suction lines, directly coupled to the pump suction (as opposed to a wet

sump system).

From the pump station to a point approximately 50 feet (15 m) off the shoreline, the
pipes will be laid in a trench cut out of the limestone and loose rock bottom (Figure II-
3). Depth of the trench will vary to maintain the position of the pipes at around ¢ feet
(1.2 m) below the existing beach and will rise to ¢ feet (0.6 m) below MLLW at the
manhole shown in Figure 1I-3 (Makai Ocean Engineering, 199+a).

Beyond the shore out to about 300 feet (90 m) the pipeline corridor will be leveled to a
depth of at least ¢ feet (1.2 m) below MLLW. Rocks will need to be moved aside at 80
feet (24 m) from shore, and excavation of a thin layer of coral rubble and cemented
limestone bottom is required over shorter sections between 170 and 300 feet (50 to 90

18




' i)
-, ] OF=, 1 ATVIS TYINOZIHOM
B 0l =1 IWIS HYIA
S —— HIVd 3did Q350d0dd — 31303d LA WL
INg0us AW HYd ALY
oL
S3d1d INVIN HILYAYIS S108 %303 HIW SHOHIN AWYE) SINOVSS k0D GIA GIpN0m rHOLI0E wrpn —
¥3IN3D NYII0 (VR e 1ok T2 —a-
- ) Teri dHWTIS s 4
- - - - -—a1=
1 o o =i
1Tl IO — e 2 il ety =~
vV <
e - - —~4&
>z [ un.\ _,“ =
- — AT erEee —— 2
) Tz ) 00| 300 < T v M| .un..llnm trim)
pee Lol )
g-I[ @Insry 2 g S04 =3
— o
o0 0L o 05 oY oK L 031 {c A o
o e serwey | ot Yo w01 _d- e
Wl pals ve g © Wad¥l &1 0) BIG-OIE 02L) Stvim WlIYRYH GX0M08d
—— TR TG TWEITN M
HY1d 022N028 /
SIS0
Ity 4339 83
IR T
e T \
/ 001 = v 308
/ IIA NV1d — 3MVINLD ¥3ivMvas
x Sy 3
m ..I.....I / /\\..Booz._uoa.:s::.us.ﬂau
T - ¢
e ~ #a
lll.- ......-/I.
HIYR J0 TN 14 3008 309V
/M \
“AOLIOY DMISD0 U 0T 18 E
1531 I¥ 20 W14 ¥ 01 Jd B4 KNGH1 OL LWSIIIN 3 T
1 SHOWG03 WOS WO00d 01 30 QI 1M 40 M3 JHTh
P 42 NGNS WAL W01 By DeINION NOUDE Al T N 2
W)ive WIRQTIAG B
WONOw! P11 S0 HIBON FIOD MIYd 3w0NLII0 MGl B4 Y s
AIVAVWIE WS B4L O N1 JAd NIIR9 Jri
MOIISITe M PONS OIEYIM JW SRS TIYWTONN §
Datlad WISID K MO BOR Tlivd ATY WAVVTS REYR
VIR HITI M RLD 00F  CIDVE MOU HIIVEVIS WHAON Y t
Y Tt e N L Y A
HOL1WNOD DL HONM N0 Q2D W Tie AV QI Y T -
SHOLING LI Y04 T¥S0 T ABO0 JTOWE e .
O HOUDMRISSTD) W0 OI0MIIM JON JWy S2weavi) JSBL T ~— ~ !
AYAEORISY Ty SHOMEATL] Orey SIOWADT T L -~ \ Fi
S3IoR YIYMHVIYE HINOS

[T 7Ty Tenertiintl
e Al

HOBYVH YIVIVWH

HIINID WG Wn 0L

7 1T




T

. ——

WA e

- =]
KKt TR
[y e - a— - —
iTgeanr] Pwoet ]
oy e— 4 Un) weax) Ayt

SHY130 & SKONIIS-TNI4IIRGD

$344 NN BILPMS
331M3D N¥3IJ0 INVH

5304
My

= -

p~I] 2andrg

—“ﬂ}ﬂ.‘czu(-.—

13 H 1 []

KY1ld GI3n03d

L= 4

{mitn]l 135 4730 4L u‘

{atta) HId3) HONE30 UL

IJIONGI INIVNYITW ONV §3S0408d — DHWINI g3Iviavas

|
)

F o= 1 3WIS

¢ vlid

Pl WI0I A04d ¥ ATIVISIOON A A TN

£ = . 3TVIS

ONIHOHINY JHOHS-YV3N

[WNTEN

om e _
{z 3tom 275)

(shew J00 11 A2
SLTOVA HWOG OICH _

(RTW) I3vpens v

" {®i) Towlent wilve

YLD SHOUMNOY NS/ HIE OW0HS
SHAIIS B0 DES4 TS/MOM THIONG JOMPM DIOLs0 Walive T U

SIS0 TETA oY
SHOHJMY AVE YINYTE 0 SHOHINY ATHOS “S1908 X008 LIS hOLIDE
QYL ¥ %0 MFYH ChamiilY] 26 ViE D0d MHCHIY O 34l ‘Y JI0M

(z 1o B} Slog Joom (00) Xt

‘ATH BOTH 8 > SO0
AONT AR Hivd WIS

UATIA) J0vens H3Da

Z = 1 IS
J=0 NOILa35

LKLY 2R IV, [THOTR S

A2
g

{R1W) Y 1w

004 BOHONY
BOOnY L0
oD 3ad

S S

(STW) 371 (Y IFTADS XiiTR

2 = 1| 3WIs
¥-v NOILDAS




[

m}) from shore. The anchoring of the pipes will be set at short intervals to keep stresses
on the pipe low when loaded with current and breaking waves. In the nearshore region
(inner 300 feet) where depth to firm bottom (suitable for anchoring) ranges between 4
and 6 feet below MLLW, the pipes can be rock bolted in place at a depth of ¢ feet as
shown in Detail 1 of Figure II-4. Spacer blocks or similar stystems may be used to
maintain a continuous pipe elevation. The outer 420 feet (130 m) will be deployed on the
existing hard bottom as shown in Section C (Figure 1I-4) (Makai Ocean Engineering,

1994a).

The sea water intake structures are shown in Detail 2 of Figure IT-¢. The proposed
intake has vertical segments of perforated pipe attached to a concrete intake chamber
connected at the end of the pipelines. The concrete chamber wil] be rock bolted to the
bottom in a 15.5 feet (4.7 m) deep trough about 600 feet (180 m) south of the harbor
south mole. The water flow velocity will be kept low so as to pose no danger to
swimmers or other animals that might contact the surface. Flow velocities in any given
area over the intake manifold will be too low to hold fishes, hands, or persons against
the manifold by suction pressure. A horizontal intake manifold is also being considered.
Such a manifold (also shown in Figure I1-¢) would be easier to install, will not protrude
as much above the bottom, and thus will experience smaller environmental loads from

waves.
I.B.3 Sea Water System Pump Vault

The intake pipes will connect directly to two pumps to be located in a pump vault
behind the shoreline (Figure II-5 and I1-6). The pumps will be self-priming and rated at
50% of the design flow, or 400 gpm each. Each pump will draw water from either of the
two sea water suction lines and discharge water into two out of three discharge lines
(allowing one line to be out of service at any time for cleaning, etc.).

The pump vault will be located along the edge of the paved parking area behind (mauka
of) Buzz's Wharf restaurant in an area utilized as a "dry dock" for boat repair on craft
hauled out of the harbor. The portion of the site that is not paved is landscaped in a
small garden. All pipes will be buried underground between the offshore point described
above and the pump vault, and from the vault to the Maui Ocean Center (Figure II-5).
Nearly all of this latter route, located behind Buzz's Wharf restaurant and passing on
the seaward (makai) side of the public restrooms, is currently paved up to the swale of a
drainage channel (for Drainage Basin No. 3 as described in Section III.B.2). Surfaces
will be refinished to existing material and grade after the pipes are buried.
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I1.B.a Sea Water System Discharge

The sea water system proposed for the Maui Ocean Center will circulate water through
the displays and this water will be eventually discharged back into the ocean. The point
of discharge proposed is Ma'alaea Harbor. The discharge will actually empty into a pipe
arch culvert (equivalent to 114-inch concrete pipe) connecting to the 7' x 10' box culvert
proposed for the area behind the sampan wharf (Figure I1-2), discharging at the shore
through the submerged 5' x 12’ box culvert set into the face of the wharf towards its
western end. An alternative discharge would utilize one of the other drainage pipes
located along the northwest side of the harbor. For example, the existing swale next to
Ma'alaea Store will be modified (see Section I1.B.1) to accommodate on-site and offsite
drainage flows and passes through the Maui Ocean Center site. Placement of intake
lines along Ma'alaea Road might also allow simultaneous placement of the discharge
line to the culvert emptying into the back part of the harbor beside the boat ramp.
These alternatives could provide better flushing of the inner parts of the harbor.
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Section III ENVIRONMENTAL SETTING

IIT.A MA'ALAEA

boat industries.

_. offshore waters by snorkelers, divers, and surfers.
-1
ITI.A.1 Archaeological, Historical, and Cultural Resources

least four nearby sites on adjacent properties that should be considered:

. 1) Petroglyphs (Site No. 50-09-1169)
- 2) Grinder stone (Site No. 1286; may be the same as No. 1440}
8) Piko stone (Site No. 50-09-14:40)
: 4) He'iau site (Walker No. 1; presumably destroyed; State Site No.
- 1169(?))

5) Major site complex (Site No. 50-09-1287)

25

Ma'alaea is a small village on the west side of Maui's Ma'alaea Bay (Figure III-1).
Ma'alaea has been a landing place since ancient times, and from the end of the 19th
Century was the site of a pier extending out from the shore. The pier fell into disrepair
by 1902, and was replaced for a time by a wharf off McGregor Point (Joerger and
Kaschko, 1979). Ma'alaea Boat Harbor was constructed in 1952 with a single
-- breakwater and a 12-foot deep entrance channel and basin. The east breakwater was

built in 1958. Although for decades a focal point of fishing interests because of its

location along Honoapiilani Highway and the shelter offered by the protected waters,
——j Ma'alaea and nearby Kanaio had small residential populations and little commercial
development until the 1970s (USACOE, 1980). As one of only two small boat harbors
on Maui, the harbor is now a busling center of activity for the fishing, charter, and tour

Most of the beach front lots along Haouli Street have been developed as multi-story
condominium projects. Only a few single family dwellings remain, mostly towards the
end of Haouli Street near Ma'alaea County Beach Park. This park provides public
= parking and access to the west end of a four-mile stretch of sand shore known as
-t Ma'alaea Beach. Kapoli Beach Park, at the base of the south mole, is undeveloped (no
amenities). The beach at Kapoli is mostly boulders and used as an access point to

A brief but informative historical accounting of Ma'alaea can be found in the report by
I8 Joerger and Kaschko (1979), reproduced in part in R.M. Towill Corp. (1982). The
report addresses the harbor area, but not specifically the Maalaea Triangle parcel. A
walk-through examination and surface archaeological reconnaissance of the latter was
" conducted as part of the original SMA application (Kennedy, 1986). No previously
- recorded historic sites are known from the parcel, nor is there any record of previous
archaeological work performed on the site. State Historic Sites (DLNR) records show at
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“The harbor was built on an old canoe landing, which has been assigned State site no.
50-09-2947. A fishing shrine, known as the Ma'alaea Ebisu Jinsha, is situated on the
makai section of the project site, within the five-acre parcel to be acquired by Maui
Ocean Center, Inc. As far as can be determined, the shrine building was constructed
between 1914 and 1920 and relocated at a later date. A previous shrine at the site was
demolished. The shrine is Shinto in style and function: ceremonies conducted there by
local fishermen are intended to ensure successful fishing ventures.

An inventory survey of the Maalaea Triangle parcel (TMK: 8-06-01:01) as required by
the SMA Permit granted to MTP by the County of Maui was undertaken in May 1994.
A series of 25 systematic subsurface mechanical trenches (see Appendix C, Figure C[17)
were made across the property by Archaeological Consultants of Hawaii after
consultation with Ms. T. Donham, Maui archaeologist with the Department of Land
and Natural Resources. The preliminary excavation results yielded a paucity of
subsurface cultural indicators, with complex stratigraphic sequences and midden
material absent. Portable artifacts found were indicative of historic era activities.
However, a minimum of two human burials were located in the process. Determinations
regarding ethnicity, age, and morbidity are pending. The archaeclogists concluded that
these were isolated burials, not part of a cemetery population. These two sites are
significant under Criteria D and E in the National Register of Historic Places guidelines
(36 CFR Part 60.4) and determinations regarding disposition will have to be made in
consultation with the Maui Burial Council.

III.A.2 Traditional Activities and Uses

The Maalaea Bay area is used extensively for public recreation. Ma'alaea Small Boat
Harbor is one of only two berthing areas for small craft on Maui. The harbor is the
home port of a charter sport fishing fleet, a small commercial fishing fleet, as well as
Maui headquarters of the U. S. Coast Guard. The harbor also has a launch ramp which
is heavily used by Maui's trailerboat fishermen (4ECOS, 1980).

The long, continuous sand beach east from Kanaio is readily accessible to the public.
The small shore break allows easy entry along its entire length. The ocean is relatively
calm, and currents are relatively weak, allowing easy access into the water and safe
swimming. The nearshore area is seasonally clear, and thus is an area of active
snorkeling and diving (Clark, 1980). The shallow waters (to 30 feet deep) between
Palalau and Kanaio are considered best for snorkeling and diving because of the highly
diverse flora and fauna and seasonally clear waters. The waters off Kapoli Park are also
utilized by snorkelers. The shallow water fauna of western Ma'alaea Bay is unusual in
several respects. A large number of species uncommon elsewhere are relatively common
in the bay. The variety of sponges and bryozoans, and the highly diverse assemblage of
gastropod mollusks make Ma'alaea Bay an area of special interest for nature study,
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photography, and scientific research (Maciolek, 1971). The rich and varied shell life
found on the sand bottom occupying the outer bay includes a number of uncommon
species difficult to collect elsewhere (Butler, 1975).

At least two reef areas near the harbor are popular with limu (edible seaweed)
gatherers: the shallows off and south of Kapoli Park and the reef flat off Maalaea Beach
Park. The popular seaweeds, limu manauea and limu huluhuluwaena, are sought in

these areas (McDermid, 1990).

The Ma'alaea-Kanaio area is heavily fished by a variety of methods. Along the shore,
pole-fishing for papio and ulua is intensive, and catches are considered good. Kite
fishing for ulua occurs off Kanaio and an old seawall. Pole-fishing is common off the
breakwater and docks of Ma'alaea Harbor. Good catches of aholehole and lobster are
taken off the breakwater. Octopus is also caught, particularly off the eastern breakwater.
Gill-netting yields excellent catches of mullet in the area between the old seawall and
Ma'alaea Harbor. Nehu is captured for use as a bait offshore. In deeper waters, akule is

fished by handline from small boats (4ECOS, 1980).

Surfing is an important recreational activity in the vicinity of the harbor. There are five
surf sites in the immediate harbor area (Figure III-2)(Moffatt and Nichol, 1992). The
"Maalaea Pipeline" site, to the east of the east breakwater, has been described to have
among the best surfing waves in the world, although they do not occur frequently.
Another popular surf site is called "off-the-wall”, and is located off the end of the
harbor's east breakwater. The proposed sea water intake pipe route passes through

"Buzzes No. 8".

ITI.LB TERRESTRIAL ENVIRONMENTS

IIL.B.1 Land Drainage

The Maalaea Triangle property slopes from an elevation of approximately 40 feet along
the mauka (highway) boundary to approximately 10 feet at the makai boundary closest
to the harbor. The general direction of the slope follows a northwesterly to
southeasterly direction, with an average slope of approximately 5%.

Development of the Maalaea Triangle will entail improvements to the existing
drainages that impact on the property and ultimately on Ma'alaea Harbor. The
triangular parcel is crossed by flows from four mauka drainage areas. Project
development will require diverting these flows through or around the parcel. Drainage
from rain that falls directly on the developed surfaces of the project will be directed into
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perforated drains under the parking lots. These structures will act as dry-wells and
sediment traps for light to moderate rainfalls. Overflows occurring during heavy rains
will be directed into the offsite drainage culverts as described in Section IL.B.1. The
following description of water courses in the area is based upon a site survey in May
1994 and information presented in the drainage studies conducted by Warren 8.
Unemori Engineering (1987; see Appendix B), as well as a review of topographic maps.

III.B.2 Water Courses

Several normally dry gulches terminate at the shore in the vicinity of Ma'alaea Harbor.
These gulches drain Kealaloloa Ridge to the edge of the alluvial plain. The development
over a century ago of sugar cane fields on the alluvial plain resulted in the natural
stream courses being diverted to ditches that flow around or between the agriculture
fields, sometimes connecting with the field irrigation and/or drainage systems. The
Maalaea triangle parcel, and the lands mauka (directly across Honoapiilani nghway)

are all former sugar cane fields.

The largest drainage in the Ma'alaea area, shown as a dotted blue line on U.S.G.S. 7.5
minute series topographic map, Maalaea Quadrangle, is an unnamed intermittent
stream arising near Pu'u Moe (elev. 2433) and Pu'u Anu (elev. 2972) and flowing
generally eastward in a steep-sided gulch some 200 to 300 feet deep. The stream turns
southward on the alluvial plain and is diverted in the vicinity of Honoapiilani Highway
to a ditch along the east side of the highway. This ditch parallels the highway to the
Maalaea Road turnoff, then turns towards the coast at Kanaio, east of Ma'alaea Harbor.
This drainage, although passing close to the triangle parcel (see Figure II1-3), is outside
of the project area and will not be affected by the project.

Southward along the flank of Kealaloloa Ridge from the intermittent stream described
above are found numerous small gulches that drain to the cane fields, then connect to
the ditch along Honoapiilani Highway that empties into Ma'alaea Bay at Kanaio.
Further south the small gulches feed towards the Maalaea Triangle parcel. Several of
these small drainages are combined into the drainage designated Drainage Basin No. 1
in the Unemori report (1987). The total area of this basin was calculated to be ~140
acres. Flow is reported to pass under Honoapiilani Highway (8' x §' box culvert) and
across the Maalaea Triangle parcel, then onto Maalaea Road along the east side of the
parcel. Flow then proceeds down along the road into the harbor near the U.S. Coast
Guard facility. Other than sheet flow across the road and over the sides of the dock, no

drainage system per se exists in this area.
The largest stream course directly mauka of the project area is indicated on the USGS

Maalaea Quadrangle map as a dotted blue line and designated Drainage Basin No. 2 in
the Unemori report. The drainage area is given at ~217 acres but is closer to 290 acres,
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with flows arising on the east side of a small peak at the 1966 feet elevation. The dry
stream course occupies a distinct gulch which opens onto an alluvial fan (cane fields)
and is directed into a ditch that crosses under Honoapiilani Highway south of the
middle of the Maalaea Triangle parcel (shown incorrectly on the topographic map).
This stream course then turns southward between the Maalaea Fish Market and the
Uno store, under old Maalaea Road through a 3' x 10' drainage structure, which feeds
two 36-inch RCP culverts which pass under U.S. Coast Guard facility into the harbor.

Further west, a small drainage that opens into the harbor through a 42" RCP culvert at
slip No. 88 appears to arise in the abandoned cane field across Honoapiilani Highway
and is not clearly fed by any of the gulches draining uplands behind the field. This
drainage can be traced through a 4' x 5' box culvert under the highway, across the
southwest corner of the Maalaea Triangle parcel, to a §' x 7' box culvert under old
Maalaea Road to the 42" RCP under the harbor access road. This drainage may have
been the cutlet for Drainage Basin No. 3 at one time, but flow was redirected as part of
cane field development. The highway culvert is poorly maintained and now nearly filled

with silt.

The drainage area designated Drainage Basin No. 3 has an area of ~158 acres according
to the Unemori Report and arises near the 1900-foot elevation on Kealaloloa Ridge. Our
examination of the topographic map suggests the area may be closer to 88 acres, arising
from surface flows no higher than about 1100 feet elevation. This drainage passes
through a cattle ranch above the highway, through a 4' x §' box culvert under
Honoapiilani Highway near the southern intersection with old Maalaea Road, a 4' x 6'
box culvert under Maalaea Road, and then a 42" RCP culvert west of the public
restrooms at the Harbor to open into the harbor near the boat ramp.

Drainages further to the south along Kealaloloa Ridge enter Ma'alaea Bay outside of the
Harbor. These drainages are outside of the project area. A fairly large drainage channel
some 10 to 15 feet deep cuts through the cliff south of the harbor and would direct
runoff across the sand and boulder beach just south of Kapoli Park. This outlet is fed by
two normally dry gulches arising at around the 1300-foot elevation.

Onsite runoff is calculated to be 14.5 cfs {10-yr storm), and will increase to 44.4 cfs once
the parcel is developed. Offsite runoff which crosses under Honoapiilani Highway onto
the parcel from Drainage Basins 1, 2, & 8 is estimated to be 962 cfs. (Warren S.
Unemori Engineering, Inc., 1987). The drainages which enter Ma'alaea Harbor
contribute to siltation problems in the artificial basin. At times silt deposits off these
pipes become severe enough to warrant dredging. An example of this condition is the
storm of January 1980 when enough silt was deposited to strand boats after the storm

(R- M. Towill Corp., 1982).
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JIL.B.3 Vegetation

The Ma'alaea area is extremely dry much of the time, and discovery and identification of
many plants in the field can be expected to vary with the season. A cursory
investigation of plant species in the harbor area was made by USFWS (1980). Stoecker
and Stoecker (1972) listed species found around the steam generating station at
Ma'alaea (see Westinghouse Electric, 1975), east of the project area. A survey of
locations potentially impacted by the proposed MOC/MTP sea water system and
drainage improvements was conducted on May 9, 1994 Results of this survey are
discussed here and a list of species for the site and Ma'alaea Harbor is provided as

Appendix Table Ce1.

The Maalaea Triangle parcel in May 1994 was covered with buffel grass (Cenchrus
ciliaris) and scattered ‘uhaloa (Waltheria indica), with burnt stalks of cane (Saccharum
officinarum) prominent. In the dry channels of the nstream” courses which cross the
property, the diversity of species was seen to increase because of greater soil moisture
and possibly less disturbance when the parcel was planted in cane. This habitat was
seen to support Guinea grass (Panicum maximun), balsam pear (Mormordica charantia),
'uhaloa, spiny amaranth (Amaranthus spinosus), castor bean (Ricinus communis), young
koa-haole (Leucaena leucocephala), and hairy abutilon (ALbutilon grandifolium).

Soil moisture increases downstream in Drainage No. 2 and surface water was evident in
several places in May as small pools up to several centimeters deep. Some of this water
comes from waste ice dumped beside the channel from the adjacent ice plant. Some of
the moisture is above the buildings and would seem to represent a spring or a surface
expression of underground flow in the stream bed. In this part of the stream bed
(representing only about the last 50 to 60 feet of channel above the Maalaea Road
culvert) the growth of Guinea grass approaches normal size. Chinese violet (dsystasia
gangetica) is abundarit on the banks. Close to Ma'alaea Road, just before the box culvert
under the road, Job's tears (Coix lachryma-jobi) dominates the stream bed, indicating that
water, or at least saturated soil, is permanent here. In the channel between the Maalaea
Store and the fish market (and ice plant) occur a number of ornamental plants: ti
(Cordyline Jruticosa), plumeria (Plumeria obtusa), banana (Musa x paradisica), coconut
(Cocos nucifera), laua'e fern (Microsorium scolopendria), parrot's beak heliconia (Heliconia
rostrata), and African tulip tree (Spathodea campanulata). Several weedy plants are
growing here also: red pualele (Emilia fosbergii), koali (Ipomoea ?littoralis), balsum pear,
plush grass (Chloris radiata), and koa-haole seedlings.

The proposed routing of the intake pipe for the Maui Ocean Center would cross mostly
paved surfaces (road and parking areas) at the back (western part) of the Boat Harbor,
and cross the shore between Kapoli Beach Park and the base of the south breakwater. In
this location, only a narrow strip of land (10 to 20 feet wide) exists between the roadway
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and the beach, on which grows several kiawe trees (Prosopis pallida) and a sparse ground
cover of Australian saltbush (Atriplex semibaccata).

Further south along the shore is a gully for drainage south of Drainage Basin No. 3 (see
Fig. 111-8). This area typifies the "natural vegetation" of the lowlands around the harbor
and mauka of the cane fields. Kiawe trees form an overstory that is nearly complete. The
ground cover is mostly buffel grass, with Guinea grass (in low spots) and Chinese
violet, both common to abundant. A common weedy plant in May 1994 was ‘aheahea
(Cheno-podium murale). Also present here was lion's ear (Leonotis nepetifolia). No
threatened or endangered species of plants were observed or have been reported from
the harbor area, except endemic ma'o or Hawaiian cotton (Gossyptum tomentosum) which
is consistently mentioned by USFWS (1980, 1993) as "reported” but noted as not
observed. A checklist of the flora is given in Appendix C, Table Ce1.

II1.B.4 Terrestrial Fauna

No special terrestrial faunal studies were undertaken for the Maalaea Triangle project
or the Maui Ocean Center. A survey of the area was conducted by the Fish and Wildlife
Service for harbor improvements (USFWS, 1980; R.M. Towill Corp.,, 1982). Two
species of exotic birds, the mynah (dAcridotheres tristis) and house sparrow (Passer
domesticus) were observed in the area. The project site is a former cane field, and the
following exotic species are known to inhabit this part of Maui and might be found on
the property: ring-necked pheasant (Phasianus colchius torguatus), grey francolin
(Francolinus pondicert-anus), lace-necked dove (Streptopelia chinensis), and barred dove
(Geopelia striata). The Dept. of Land and Natural Resources, Forest and Wildlife Office
lists the housefinch (Carpodacus mezicanus), mockingbird (Mimus polyglottos), northern
cardinal (Cardinalis cardinalis), Japanese white-eye (Zosterops japonica), and possibly
spotted munia (Lockura punctulata) as part of the local avian assemblage. Hawaiian owl
or pueo (Asto flammeus sandwichensis) and possibly barn owl (Tyto alba) may visit the site.
Mammals and reptiles are limited to introduced species (e.g., feral dog, cat, rats)(R-M.
Towill Corp., 1982). The pueo is not listed by the State of Hawaii or the Federal
government on Maui (the pueo is State listed as endangered on O'ahu). However, none
of the area impacted by the project is critical habitat for this species.

L.C MARINE ENVIRONMENT - PHYSICAL OCEAN OGRAPHY

II1.C.1 Bathymetry

The approximate bathymetry in Ma'alaea Bay is illustrated in Figure III-#. The
bathymetry in the vicinity of Ma'alaea Harbor was surveyed by the U.S. Army Corps of
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Engineers (R.M. Towill Corp., 1989) and is illustrated in Figure III-5. The bottom
generally consists of a hard coralline reef with scattered coral heads and small channels.
Directly offshore of the south breakwater, the bottom out to 200 feet offshore grades
from smooth rounded rocks and cobbles next to the breakwater to a flat limestone reef
with scattered patches of coral rubble. Water depths are 2 to 4 feet, and wave energy is
relatively high. Beyond this high energy area, from 200 to 600 feet offshore of the south
breakwater, the water depth ranges from -4 to -12 feet, and the bottom consists of a
limestone reef with scattered patches of mixed and sand and rubble. The bottom reliefis
relatively flat, with occasional depressions, overhangs, and ledges. The entrance channel
is 10 to 15 feet deep, extends approximately 500 feet south of the breakwater, and is 150
to 200 feet wide. The channel bottom is relatively flat, with no abrupt slopes marking
the sides. The bottom typically consists of a thin covering of calcareous sand and some
rubble overlying hard limestone reef materials (USACOE, 1980).

Adjacent to and paralleling the east breakwater is 2 scoured zone approximately 100
feet wide and three feet deep. The bottom is flat and composed of burrowed,

honeycombed limestone.

II1.C.2 Winds

The predominant winds in the Hawaiian islands are the northeast tradewinds, which
occur approximately 75% of the year. The tradewinds are relatively constant during the
spring and summer; typical speeds are 10 to 20 miles per hour. On Maui, local wind
conditions are heavily influenced by regional topography. At Ma'alaea Harbor, the
northeast trade winds become northerly as they are funneled between the volcanoes of
east and west Maui. Figure III-6 presents wind roses for the Ma'alaea Bay vicinity.
Figure III-6A presents data from the Puunene Naval Air Station, located 4 miles
northeast of Ma'alaea (Wang and others, 1994). The diagram indicates that winds are
dominantly from the NNW to NNE directions. Figure III-6B shows the more northerly
shift in the winds at Ma'alaea Bay as compared to Kahului Airport (Westinghouse

Electric Corporation, 1972).

During the winter, the northeast tradewinds weaken, and Kona or south to
southwesterly winds may occur. Kona winds range from light and variable to gale force

winds produced by local low pressure systems.

II1.C.3 Waves

The wave exposure of the project area is described for two categories of waves: typical
annually occurring waves, and extreme waves.
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Figure III-7. Generalized wave types for the Hawaiian Islands.

Typical Waves: There are four general categories of waves that approach the Hawaiian
islands (Figure III-7): northeast tradewind waves, Kona storm waves, North Pacific
swell, and southern swell. Ma'alaea Harbor is on the leeward side of Maui, and is thus
affected by only southern swell, and "Kona" or low pressure system, storm waves
arriving from the south or southwest. Southern swell is generated by large extra-
tropical storms in the South Pacific and Indian Ocean. The wave heights in deep water
are 8 to 6 feet with periods of 14 to 18 seconds, while breaking wave heights can range
from 10 to 15 feet. Kona storm waves usually approach from the south or south-
southwest. Kona wave periods range from 8 to 10 seconds, and heights may reach 10 to

15 feet. :

Sources of wave information for specific use in the vicinity of Ma'alaea Harbor are
limited. The most complete information is available in a recent study completed by the
U.S. Army Corps of Engineers (USACOE) to analyze the wave response of
improvements proposed for the harbor (Lillycrop, et al., 1998). In this study, the
Monitoring Completed Coastal Projects (MCCP) Program (USACOE, 1987) slope
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array at Barbers Point, O'ahu was determined to have the best data applicable to
Ma'alaea, Of the available data sources for the Hawaiian Islands, the Barbers Point data
was the only directional data for a coastal exposure applicable to Ma'alaea Harbor
(Lillycrop et al., 1998). To apply the Barbers Point data to Ma'alaea Harbor, the
measurements were unrefracted from the 28 to 1300 foot depths to yield the relevant
deepwater wave climate, transferred to an appropriate location in front of Maui, and
then refracted back in to Ma'alaea Harbor.

Figure III-8 and Table III-1 present the percent occurrences of deepwater waves from
directions ranging from 1385 to 270 degree azimuth. Table III-1 also illustrates the
percent of occurrence of various wave heights. A refraction analysis was then completed
for 22.5 degree direction bands centered about the 135, 157.5, 180, 202.5, 225, 247.5 and
270 degree azimuths, and wave periods and heights ranging from 9 to 20 seconds, and 3
to 8 feet, respectively. This analysis revealed that because of the sheltering effects of
Kahoolawe, Lanai, Molokai and West Maui, waves coming from 247.5, 225.0, 202.5 and
180 degrees produce the most wave energy in the harbor vicinity. Waves coming from
247.5, 225 and 180 degrees travel in nearly straight line paths to the harbor, while
waves from 202.5 degrees are refracted towards the harbor. Given the percentage of
wave occurrences presented in Figure [1I-8 and Table III-1, the most significant wave
directions are therefore 225.0 degrees (50.8%), 202.5 degrees (19.9%), and 247.5 degrees
(16.4%). Waves from 180 degrees occur only 2.2 percent of the time (Lillycrop et al.,

1998).

Table ITI-1. Deep-water wave heights for Ma'alaea.

Percent QOccurrence of Wave Heights Versus Direction

Wave Dirsction, deg lfrom which waves approach)
Wave Height ¢t | 135.0 | 157.5 [ 1800 |2025 | 225.0| 2475| 270.0 | Totw
0.00-1.00 0.00 |o00 Jo.01 |o0.02 0.02] o0.02 0.00 0.07 1
1.01-2.00 . 063 |os9r |as7 4.32] 1.33 0.28 10.84
2.01-3.00 . 0.07 |0.85 |[532 11.65] 4.6 2.04 23.52
3.01-4.00 o.00 | 0.01 0.28 |4.28 11.60( 3.2% 2.24 22.20
4.01-5.00 ooco |ooo |o.oe |2.28 B.63) 2.8 1.88 15,11
5.01-6.00 -fo.00 |ooo Jo.o2 |14z 5.14] 1.52 0.77 8.58
6.01-7.00 0.0 |o.00 - 1.81 3.38| 0.6 1.22 7.37
7.01-8.00 0.00 |ooo0 |(o.03 |o.96 3.64| 0.83 0.82 6.34
8.01-9.00 000 |oo0 [0.00 Jloa9 3.00| o.2 0.66 4.06
9.01+ 000 |o.0o |00 |o.00 0.00| 1.25 0.65 1.90
TOTAL 0.01  [0.11 2.21 19.96 | 50.78] 16.37| 1058 100.0 |
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Extreme Waves: High wave heights with long recurrence intervals or return periods
can be statistically estimated from a relatively short term wave record. The return
period is the average expected duration between occurrences of a given wave height.
Data from the Barbers Point CDIP Buoy, moored in 600 feet of water, is most
representative of the wave climate applicable to Ma'alaea. Applying a Weibull
distribution to data from the Barbers Point CDIP buoy yields the following estimates of
return period for extreme deepwater wave heights off Ma'alaea Harbor:

Return Period in Years Wave Height in Feet
10 13
25 14
50 15

These results assume that a high wave occurrence lasts at least 24 hours.

The project area is also exposed to severe wave attack from passing tropical storms and
hurricanes. The U.S. Army Corps of Engineers (1967) hindcasted wave heights
generated by 17 severe storms during the period from 1947 - 1965, and seven of these
affected the south and/or west shores of the islands. Marine Advisers (1963) also
hindcasted deepwater wave conditions off the west coasts of Lana'i and Moloka'i
produced by the ten worst storms during the 15-year period from 1947 - 1961. Sea
Engineering, Inc. (1980) hindcasted the deepwater wave characteristics for the Kona
storm of January 1980. Storm wave data from these sources applicable to Ma'alaea

Harbor are summarized in Table I1I-2.

Table 111-2. Historic storm wave characteristics.

Deepwater Wave Deepwater Wave Wave Approach
Date Height (feet) Period (seconds) Direction
(Maui Area)
12-20-55 14.8 11 West
09-05-57 (Della) 18.9 21 West
12-02-57 (Nina)
01-18-59 20.0 13 South & West
08-06-59 (Dot)
01-07-62 14.0 10 South & West
01-17-63 22.5 12 South & West
01-11-80 13.6 11 South & West
12.0 10 Southwest
17.0 9 Southwest

Hurricanes form near the equator, and in the central North Pacific usually move toward
the west or northwest. During the primary hurricane season of July, August and
September, hurricanes generally form off the west coast of Mexico and move westward
across the Central Pacific. These tropical storms or hurricanes usually pass south of the
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Hawaiian Islands, with a northward curvature near the islands. However, they
generally stay far enough offshore to only cause high surf or heavy rainfall as they pass.
Late season tropical storms and hurricanes follow a somewhat different track, forming
south of Hawai'i and moving north toward the islands.

There are many recorded tropical storms or hurricanes which have approached the
Hawaiian [slands during the past over 35 years. Most of these storms passed well south
or west of the islands, or weakened in intensity as they reached Hawai'i, but there have
been notable exceptions. Hurricanes Hiki Della, Nina and Fico passed within about 200
miles of the islands, Ini4i and Dot passed over Kaua'i, and Jwa passed within 30 miles of
Kaua'i. Hurricane Susan, with sustained wind speeds estimated at 120 knots was pointed
directly at the island of Hawai'i approaching from the southwest but died before coming
within 200 miles of the islands. Most recently, Hurricane Inéki passed directly over
Kaua'i and caused heavy damage. Table III-3 and Figure III-9 present historical
hurricane characteristics and storm tracks.

The report Hurricanes in Hawaii (Haraguchi, 1984y, prepared for the U.S. Army Corps
of Engineers presents hypothetical model hurricanes for the Hawaiian Islands. The
model Hawaiian Hurricane is defined as the probable hurricane that will strike the
Hawaiian Islands in the future. The characteristics of the model hurricane are based on
the characteristics of hurricanes Dot and Jwa.

Based on the characteristics of the model hurricane, the hypothetical deepwater
hurricane wave conditions were determined using the following equations:

Ho = 16.5 exp (R-P/100) (1 + 0.208 A - V/~/U)
T= 8.6exp(R-P/200)(1+ 0.104 A-V//U)

where,

U= the maximum sustained wind speed in knots (U = 65 knots});

P= ' Pp- P, in inches of mercury and Py, is the normal central pressure of
29.92 inches of mercury and Py, is the central pressure of the hurricane.
(Po = 28.9 inches of mercury);

V= hurricane forward speed in knots (V = 20 knots);

R= radius of maximum wind in nautical miles (R = 19 n.m.);

A= acoefficient depending on the hurricane forward speed (Use A = 1.0).

The predicted wave height and period for the model hurricane are calculated to be 30
feet and 12 seconds.
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TABLE III-3
HISTORICAL HURRICANE CHARACTERISTICS II
Name Date Sustained Wind Lowest Sea Direction Forward Eve
Speed (kts) Level Pressure Speed (kts) Diameter
(mbs) (NM)
HIKI 8/50 65 083 WNW 5 10-20
DELLA 9/57 - - NwW 6 -
NINA 11/57 80 - NNW 8 .
DOT 8/59 65 o984 NNW 9 20-30
FICO 7/78 100 955 WNW 10 30
'SUSAN 10/78 120 954 NW 6 10-20
TWA 11/82 G5 o972 NE 32 20-30
INIKI 9/92 100 945 N 20 10
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This is a worst case condition, assuming that the hurricane passes very near to the west
coast of Hawaii and the project site. The actual likelihocd of this is estimated to be very
low. It is more likely that the storm would pass some distance from the island, thus the
wave height at the project site would depend on the storm track and decay distance over

which the waves travel.

The selected extreme deepwater wave conditions are given in Table III-4, including the
estimated 50-year wave based on Barbers Point wave data, a typical severe storm wave,
and a mode] hurricane wave,

Table III-4. Selected extreme deepwater wave characteristics
for the project area.

Wave Type Wave Height Wave Period (seconds)
(feet)
50-Year Wave 15 14
Typical Extreme Storm Wave 20 13
Model Hurricane Wave 30 12

OI.C.4 Tides

Tides in Hawaii are classified as semi-diurnal with small diurnal inequalities. The
closest tidal bench marks to Ma'alaea are located at Olowalu and Makena,
approximately 7 miles west and 11 miles southeast of Ma'alaea, respectively. Tidal data
for Ma'alaea based on these locations is the following (USACOE, 1980):

Highest Tide (estimated) 8.5ft
Mean Higher High Water 2.3 ft
Mean High Water 1.8 ft
Half Tide 1.0 ft
Mean Low Water 0.2 ft
Mean Lower Low Water 0.0 ft
Lowest Tide (estimated) ~1.0 ft

III.C.5 Currents and Circulation in Ma'alaea Bay

There is limited data available on currents and circulation in Ma'alaea Bay. The most
detailed study was completed ir. December, 1971 by B.K. Dynamics and Westinghouse
Environmental Systems Department for an environmental impact analysis of a proposed
power generating facility along Ma'alaea Bay (Westinghouse Electric Corporation,
1972). The current study included four days of data collection with two current meters,
and five days of drogue studies. The current meters were located in 40 feet of water, at
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depths of -5 feet and -35 feet (see Figure III-+ for the location). The results of the
current meter data are presented graphically in Figures [II-10 and Appendix C. Figure
111-10 shows the frequency of the current speed and direction, while Appendix Figure
C-1 is a progressive vector diagram of the current meter data (Westinghouse Electric
Corporation, 1972). When compared with the corresponding wind and tide conditions,
the data indicate that tradewind conditions result in surface currents flowing to the
southwest and subsurface currents to the west, and Kona conditions result in surface
currents to the east and subsurface currents to the southeast. There were no discernable

tidal effects,

Figures C+¢ through C*6 in Appendix C present the results of the five days of drogue
studies conducted between December 3 and 10, 1971; the dotted lines represent the
paths of the drogues placed at -35 feet, while the solid lines represent the near surface
drogues. Again, the data exhibited minimal tidal effects. During tradewind conditions, a
counter-clockwise flow pattern occurred in the bay (Figure C*6), while during Kona
conditions, a clockwise flow pattern occurred (Figures C*2 and C-4). In general, the
currents were wind-driven. Surface currents always flowed with the wind, while
subsurface ¢urrents required an estimated 6 to 10 hours to respond to a shift in wind
direction from Kona to 20 mph tradewinds. Typical speeds were between 0.3 and 0.4

feet/second (9 to 12 cm/sec).

A simple analysis completed for the Westinghouse study indicates a residence time in
Ma'alaea Bay of 11.5 hours during typical tradewind conditions (Westinghouse Electric
Corporation, 1972). This analysis assumed the bay boundary was defined by a straight
line drawn between McGregor Point and Kihei, a counter-clockwise flow pattern within
the bay, an average bay depth of 14 feet, and an average current of 0.2 ft/sec (6 cm/sec).
The residence time was calculated by estimating the volume of the bay, and assuming a
counter—clockwise, calculating the amount of time to fill that volume given an average
0.2 ft/sec (6 cm/sec) inflow through half the bay mouth.

III.C.6 Circulation within Ma'alaea Harbor

Circulation within the harbor has been analyzed in detail in a recent study completed by
the USACOE to assess the affects of proposed harbor improvements on circulation
(Wang et al., 1994). For this study, a two layer numerical model of circulation in the
harbor was developed, and verified and calibrated with five days of current and tide data
collected in the harbor from July 27 to August 1, 1993. The current data was collected
near-surface and near-bottom in the entrance channel and interior of the harbor (Figure
III-11). A tide gauge was also located near the entrance channel. Figure IIl-12
illustrates the computed and measured current speeds in the entrance channel from J uly
27 to August 3, 1993 during typical tradewind conditions. The 7 velocity component is
roughly parallel to the axis of the entrance channel. A negative # velocity is directed
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out of the harbor, while a positive 7 velocity is into the harbor. Thus, the data indicates
that surface currents are predominantly out of the harbor at speeds around 2 cm/sec,
while bottom currents are directed into the harbor at speed of approximately 3 cm/sec.
Tidal fluctuations were superimposed on this general flow pattern. Figure I11-18
illustrates the surface circulation computed for flood tide and northeast winds.
Circulation outside the harbor is wind-driven, with water flowing from the northeast to
southwest. Circulation within the harbor is also wind-driven, with a clockwise eddy
created by the northeast winds pushing water against the south breakwater (Wang et
al., 1994). Current speeds outside the harbor ranged from 10 to 15 cm/sec while speeds
inside the harbor varied from 2 to 5 cm/sec.
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Figure I11-11. Current meter, tide gauge, and station locations
for Wang et al., 1994 study in Ma'alaea Harbor.

In summary, circulation in the harbor is primarily wind-driven, and during typical
tradewind conditions is characterized by a surface layer of water flowing out of the
harbor, a bottom layer of water flowing into the harbor, and a clockwise circulation
pattern setup within the harbor.

The USACOE study also included an analysis of flushing in the bay (Wang et al., 1994).

Flushing was defined as the time required for a conservative tracer C to decrease to
36.8% of its initial concentration C,. The tracer was assumed to be present at an equal

48




[ zhovazsne © avances 4

(K661 ‘SO pus 3uepd) €661 ‘€ ISNONV OL LZ A0S

“TANNVHO HONVIING YOduVH VIVIVVIA JHL NI QHIdS INTIINS CHRANSYAN ANV AATIANOD
ZI-HI 3ANDOI

£661 ‘T LSNONV OL LT A1A( SAvd
§ gv L S0 - S g% PF S8 € S 2 &l I S0 o
|—)—10 &l
vl
F ! !
e 3 A 0N L
C __. iy . 2 W
oY P i
o 0
€ O z ..u ! _ﬁt - O
%; 3 NN e el 3
b = 3]
3 , 3
G 1] . [%)
o 8
9
i €
4 Ly
: B8 - S
wolLos {£e'08) b NOILYLS 20V4Uns {z¢'05) b NOILVLS
SHNOH €661 ‘€ OL I 1SNONV SHNOM
ge 12 vl 3 5l 82 2 Pl 2
S'e-
I £
+ [N ]
._.._ + 1 G2 < 60 <«
4+ M <
5 i e B
.- m o O
* % [ 9
_ T 3 - 3
.m.m \Mw’ \Mul
" ] 4= 3
1 b m @
# ~ o'0- 8
. gy 0
{ze'05) ¥ NOUVIS 39VIUNS (105 » NOVIS © O

HWOLLO8




« s AR RS
M AR

L R T L N S ]

I A N il

ALY

o =
\‘\\\\ \\h‘\olll“l. e
\\\\\\“\“‘\uﬂ\u“n"n.ﬂ..ﬁ. r
P30 Ly e .r/.. -
\d\\\“‘\““ﬂnlﬁ'””&l’f’ h
\\\\‘l\“““““ﬂ’r/’ rto//
- T ||“¢Ni! oy .~ ~
ey e R
e SN
- - \
e, AN
——— = f!.ill../////// Wy
\ Viy
f " Yy
\
RN
s -
|
| -

S/WD 00

SANIM LSVIHLYON ANV
HALL AOOTd ONIINA NOLLVINOAUID ADVAANS AALNINOD
€1-HI TINDII

C——
= e e —

' DOCUMENT CAPTURED AS RECEIVED _ |,

ey A——




concentration throughout the harbor (100 parts per thousand "ppt" were used in the
analysis), and to not be present outside the harbor in the bay (0 ppt). Figure ITI-14
shows the dilution with time of the tracer at stations 1, 2 and 3. The average flushing
time of the harbor was calculated to be 2.6 days, while at stations 1, 2, and 8 the
flushing times were computed to be 2.9, 2.7, and 2.1 days, respectively. Thus, the harbor
is relatively well flushed due to the wind-driven dynamics of the circulation; harbor
water is blown out of the harbor in the surface layer, and is replaced with a steady
inflow of water in the subsurface layer.

II.D WATER QUALITY
III.D.1 Previous Water Quality Measurements

Water quality measurements usefid for characterizing a particular aquatic environment
are infrequently collected, and usually in relation to coastal projects or specific water
quality problems, seldom over long enough periods to be comprehensive. Older
analytical results (two or more decades old) are difficult to track down, and sometimes
difficult to relate to more modern methods. Nonetheless, when such data are available,
these provide a means of assessing environmental quality and changes with time that
might reveal problems otherwise not quantitatively measured.

A set of samples collected broadly across Ma'alaea Bay (see Figure III-4) in January-
February 1972 (Cattell and Miller, 1972) provides a glimpse of the water quality in this
broad bight from over two decades ago. The results are reproduced here in Appendix C,
Table Ce2. Stations were visited up to six times during a study conducted by
Westinghouse Environmental Systems for the then proposed Maui Electric (MECO}
Power Generating Station at Ma'alaea. The stations were located offshore between
Kihei and McGregor Point, in some cases over 2 km from land. Measurements included
salinity and temperature, inorganic nutrients, particulate organic carbon, chlorophyll o,
and primary productivity, in addition to examination of plankton and larval fish. The
results are condensed here from Westinghouse Environmental Systems (1972). The
following passages summarize the results:

Nitrate, ammonia and phosphate concentrations are comparable to those
determined by other studies of offshore waters [Gordon, 1970; Sverdrup,
Johnson, and Fleming, 1964). Little variability occurred between the inshore
Stations, with the exception of two high-nitrate concentrations at Station IV
[off Kihei]. The outfall of a sewage treatment plant is located near this
Station and may have contributed to the high values observed.

There were no significant differences in chlorophyll-a concentration between

Stations with the exception of Station IV [off Kihei]..., which had the highest
average concentration (0.37 mg/m3). ..the variation in chlorophyll-a
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concentrations observed among the sampling Stations is quite small
compared with other Hawaiian coastal regions... The average concentration
for all Stations in Maalaea Bay was 0.28 mg/m3. Primary productivity was low
and ranged from an average of 1.1 to 3.8 mg C/m3/hr. ...the relative
productivity rates of Maalaea Bay are similar to those of the adjacent
offshore ocean water [Cattell & Miller, 1972).

Temperature and salinity measurements were made in December 1972 to assess
whether stratification of the water column existed. At some stations, temperature and
salinity were measured down to -50 feet. No stratification was indicated (ie,
temperature and salinity were little different at the surface compared with deep
samples). Temperatures ranged from 24.9 to 25.0 °C and salinity from 38.48 to 34.28
ppt. The lowest salinities were at Stations I and II (closest sample stations to Ma'alaea

Harbor).

Several other surveys (ECI, 1977; M & E Pacific, 1979; 4ECOS, 1989) that included
water quality measurements from Ma'alaea Bay are reviewed here, although these
surveys were conducted in the Kihei to Wailea area (east side of Ma'alaea Bay). A series
of water samples were collected along this coast in August 1977 (ECI, 1977). Sampled
were nearshore waters off intermittent (dry) stream courses between Kihei Landing and
Keawakapu Beach Park. Table II1-5 gives a summary of the nutrient concentrations
from this study conducted over 15 years ago.

The ECI (1977) report made comparisons with the earlier water quality surveys in
Ma'alaea Bay (Cattell and Miller, 1972) and concluded that the reported values were
reasonably typical. The greater concentrations of nitrate at Sites 1 and 2 (see Table III-
5) were attributed to ground water in the Kihei area, although a salinity depression was
only noted at Site 2. A conclusion reached in the report (ECI, 1977, p. 38) was that the
" .nutrient regime in water of Maalaea Bay can be characterized as relatively stable
with respect to ammonia and phosphorus coupled with highly variable nitrate values
that presumably correlate with ground water seepage into the marine environment.”

Table III-5. Mean nutrient concentrations, total inorganic nitrogen
values, and N:P ratios for water samples from Kihei, Maui,
August 20-21, 1977 (after ECI, 1977).

Site “TURBIDITY  NO3+NO5 NH3 PO4-P N-P
(ntu)t (ng NI (ng NA) (ng PN) Ratio

1 - Kihei Pier 0.36 37 6 5 20.7

2 - Kalepolepo 0.84 76 6 8 21.7

3 - Kalama Park 1.68 7 6 3 8.4

4 - Keawakapu 0.32 5 5 5 5.1

+Mean of 8 samples: morning and aftemoon, at 50 and 100 m offshore, paired replicates
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The 1977 study concluded that nutrient concentrations in nearshore waters were high
and non-limiting to phytoplankton growth. It is worth noting that the inorganic nitrate
and phosphate concentrations measured in 1989 were considerably greater than in the
1977 samples from the same general area (Kalama Park to Keawakapu). However, the
1977 study was conducted in a dry period (August) as compared with the 1989 study
(February), when ground water discharge at the shore might have been less.

Marine water samples were collected in 1978(?) just north of Keawakapu by M & E
Pacific (1979). Nitrite plus nitrate, total Kjeldahl nitrogen, and total phosphorus were
measured. The means of eight replicates at two stations were 21 pg-N/1 for nitrite plus
nitrate, 12 ug-N/I for total Kjeldahl nitrogen (equivalent to total nitrogen less the
nitrate + nitrite), and 75 pg/l for total phosphorus. The report concluded that "the
concentrations ...appear to be high due to wind and storm run-off from adjacent
shoreline areas”, although it is not clear if this is meant as a general statement or only
for reference to the time the samples were taken (not given, although most of the field
work was accomplished in the latter half of 1978). The total phosphorus value certainly
does appear to be high, and probably cannot be accounted for by runoff. On the other

hand, the Kjeldahl nitrogen appears unusually low.

At Ma'alaea, the study by William A. Brewer & Associates (1987) provided
measurements of salinity, temperature, and dissolved oxygen (DO) in and around
Ma'alaea Harbor. These results are presented here as Table III-6. Measurements were
made in the field on either April 15 or 16, 1987. These data indicate an influence of
surface runoff and/or ground water movement into the harbor and nearshore waters.
Salinities ranged from 22 to nearly 31 ppt (compared with 34 ppt for open ocean water).
Brewer (1989) points out that the mean temperature of the harbor stations was 22.9 °C,
whereas all measurements made in the ocean outside of the harbor had a temperature of
238.2 °C, concluding that the cooler water temperatures "in the harbor probably reflect
subtidal fresh or brackish water discharges". While not the only explanation of lower
temperatures in the harbor, the salinity data would certainly seem to indicate influence
of surface or subsurface inputs of fresh or brackish water. Salinity at stations outside the
harbor (Stations 6, 7, and 8) are all around 30 ppt, while salinity in the harbor shows a
mean of 24.7 ppt., and a gradient from 26 ppt near the mouth to 22 ppt furthest inside at

the boat ramp.

Measurements were made at each station at two depths to assess the extent of
stratification of the water column. A very slight stratification is evident at Stations 3
and 4 (innermost parts of the harbor), but nowhere else, a fact attributed to high winds
producing mixing of the water column. Dissolved oxygen values were generally
moderate to high, between 71 and 97 percent of saturation. Values were lowest in the

inner harbor, around the boat ramp.
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Table 111-6. Water quality measurements in and near Ma'alaea Harbor
on April 16, 1987 {after William A. Brewer & Associates, 1987)

STA LOCATION DEPTH  TIME  Temperalure Salinity Dissolved
No. (m) (°Cj {ppt) Oxygen (mg/L)
1 Off SeaFlite Terminal 0,1 0845 22.8 26.0 6.21
(near Sta. 3) 2.0 0846 22.8 26.1 6.42
2 0.1 0851 23.2 25.1 5.60
1.0 0852 23.0 25.2 5.23
3 At beat ramp 0.1 0905 23.1 22.0 5.10
(Sta. 4) 10 0907 23.1 23.5 4,95
4 0.1 0919 22.9 23.9 5.95
1.0 0918 22.8 24.7 5.90
S 0.1 0926 22.9 25.4 5.80
0.5 0927 22.9 25.4 5.85
6 Seaward side of Sta. 1 0.1 0939 23.2 30.7 6.45
{near Sta. 3) 1.0 0940 23.2 30.7 6.45
7 Kapoli Park 0.1 0947 23.2 304 6.40
(at Sta. 2) 1.0 0947 23.2 306 6.45
8 Kapoli Park 0.5 1004 23.2 30.6 6.45

IIIL.D.2 1994 Baseline Water Quality Sampling

In order to characterize existing water quality in the project area, a water quality
monitoring program was established with the first sampling event undertaken on April
28, 1994, a second event on May 9, and a third on June 6. For this program, six
sampling locations (Stations 1 through 6) were initially established (Figure I11-15) and
field measurements made of temperature and dissolved oxygen. A seventh station was
added on May 9 at Maalaea Park (end of Haouli Street) to measure nutrients. Samples
were collected and transported to the laboratory on O'ahu for measurement of pH,
turbidity, total suspended solids, nitrate + nitrite, ammonia, total nitrogen, total
phosphorus, silcate, and chlorophyll. At Station 1, a surface and a deep sample were
collected. Complete results are given in Appendix C, Table C+3, and are summarized in
various ways in the discussion which follows. Mean values (geometric means for
turbidity, TSS, the nutrients, and chlorophyll} are presented in Table III-7. Stations are
arranged in the table from most to least "oceanic" based on mean salinity. Note that
Station 6, although outside the harbor, had the lowest mean salinity, indicating ground

water influence in this area.
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The results of water quality monitoring in April through June, 1994 provide a picture of
several factors and features which contribute to the water quality in the Ma'alaea
Harbor area, but certainly do not cover all significant influences. Periods of infrequent
runoff from the land and periods of south swell would have considerable influence on
local water quality, but have not yet been sampled. Seasonal influences are also not

represented.

Table I11-7. 1994 Baseline Water Quality Survey at Ma'alaea Harbor
(see Figure I11-15 for station locations and Appendix Table Ce3).

Sta. 1 Sta. 2 Sta. 3 Sta. 5 Sta. 4 Sta. 6
Temperature (°C) -- 25.5 25.8 25.5 26.0 26.7
Salinity (ppt) 3442 33.63 33.54 32.43 31.17 29.59
Dissolved Oxygen (mg/1) - 7.6 6.4 5.9 6.0 12,9
pH (pH units) 8.29 8.43 B.28 8.22 8.22 8.59
Turbidity (ntu) 0.77 2.48 1.46 3.11 13.7 2.67
Total suspended solids (mg/h 2.0 5.2 2.9 5.7 28.6 6.4
Nitrate + nitrite (ug N/1) 22 24 82 217 251 171
Ammonia (ug N/L) 2 7 12 19 30 6
Total nitrogen (ug N/L) 137 168 219 342 507 446
Total phosphorus (ng P/L) 15 14 21 39 70 35
Silicate (ug Si/L) 212 551 628 1377 2113 1671
Chlorophyll & (ng/1) 0.39 1.00 0.83 1.08 . 9.9 2.45

Dissolved oxygen (DO) measurements demonstrate that differences from place to place
are not great and values are generally close to saturation. An unusual values was
obtained at Station 6: 11.8 mg/] on May 28, which is 174% of saturation (i.e,, the water
was supersaturated). Such a situation may exist where algae are contributing oxygen by
active photosynthesis and physical mixing is minimal. This value (and the meter) were
rechecked several times before the value was accepted as accurate. On June 5, a value of
14.0 mg/1 (217% of saturation) was obtained at this location. Another indication of high
photosynthetic activity in an aguatic environment would be an increase in pH resulting
from uptake of carbon dioxide (a weak acid dissolved in water). This is precisely the case
at Station 6, where the pH averaged 8.56, a relatively high value for sea water which
usually yields values between 8.1 and 8.8. The pH was also elevated at Station 2. Both
Station 6 and Station @ are located in areas of dense macroalgal growth just off the
shoreline. At Station 6, exposed boulders reduced exchange of water at the shore with
water in the zone of breaking waves, which was not the case at Station 2. Although the
DO meter failed on May 9, the tide was higher than on April 28, and the water near

shore at Station 6 was not as isolated.
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Turbidity and total suspended solids (TSS) values provide an indication of water clarity.
Turbidity offshore was close to 1 ntu on all sampling occasions. Divers assessed
horizontal visibility at around 6 meters (20 feet) when the samples were collected. At
this station, a surface and a deep sample were analyzed for turbidity (and salinity and
TSS on April 28 and June 7). Surface and near bottom samples showed very similar
values, and the means in Table III-7 for this location combine both surface and near

bottom sample results.

Nutrients measured in the water, particularly nitrate + nitrite (NOg+NOg), reveal
distinct differences between the sampling locations. Nutrients are seen to increase with
decreasing salinity. A gradient of increasing nitrate, ammonia, and total N extends from
offshore into the harbor. Nitrate and total N at Station 6 were nearly as high as the
water in the harbor, although quite variable depending upon tide level. Nitrates and
silicates are usually high in ground water, and the values obtained at Ma'alaea would
seem to indicate a strong ground water influence within the harbor as well as along the

shore to the east.

IILE MARINE ENVIRONMENT, BIOLOGY

A baseline survey of Ma'alaea Harbor and the adjacent benthic areas off Kapoli Park by
William A. Brewer & Assoc. (1987) provides descriptions of the biota within the marine
environment potentially impacted by the proposed project. These observations were
made April 15-16, 1987, and have been supplemented and updated by reconnaissance
surveys conducted by 4ECOS, Inc. on April 28 and May 9, 1994 specifically in the areas
of the proposed sea water intake pipe routing and the sea water discharge point in the
harbor. Reference is also made to a 1980 U.S. Fish and Wildlife (USFWS) survey and
report summarized in R.M. Towill Corp. (1982), and 1992-93 resurveys by USFWS
(1998) for proposed improvements to Ma'alaea Harbor,

III.E.1 Ma'alaea Harbor

Much of Ma'alaea Harbor is soft bottom and supports a variety of borrowing forms
typical of this substratum. Boulder revetments line the margin and provide substratum
for many intertidal and subtidal forms. Remnants of the former reef flat also remain
within the harbor where dredging has not been undertaken.

The intertidal habitat in the harbor is mostly basalt revetment stones and concrete
surfaces, although a dark sand beach occurs in the northeast corner. Brewer (1987) lists
'a'ama crab (Grapsus tenuicrustatus) and common supratidal snails (Nerita picea, Littorina
pintado and L. scabra) as conspicuous inhabitants around the USCG station. Near the
low tide line, the fleshy green algae, Ulva fasciata and U. reticulata, were occasionally
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found and filamentous blue-green algae was noted as "epiphytic" (probably epibenthic
was intended, since Ulva seldom supports epihytes). Surveys in May and April 1994
found essentially the same species, with some additional forms seen further inside the
harbor. Along the shore west from the USCG station a small oyster (Ostrea sp.) is
common, and in the vicinity of the boat ramp, clusters of mussels (Brachidontes
crebristriatus) are present near the water line. The 'alamihi crab (Metopograpsus thukuhar)
is conspicuous everywhere on rocks just above and below the water line, replacing the
'a'amna crab which is present, but only common in the eastern part of the harbor. Algae
are mostly limited to scattered, large growths of Ulva reticulata and some Ulva lactuca,
but encrusting, pink Porolithon onkodes can be found on boulders. The desription in
USFWS reports (1980, 1998) of opihi (Cellana ezarata) being abundant in the harbor
undoubtedly refers to the false limpet (Siphonaria normalis), which attains considerable

size in this area.

Brewer (1987) noted Pocillopora damicornis (reported as Poc. cespilosa) as the "..only
significant (and somewhat surprising) benthic organism observed in the harbor
__attached to the concrete sea wall ..west of the Coast Guard station." Observing along
the shore west from the USCG station in 1994, we noted that coral cover does deciine
further into the harbor, with only small, scattered heads of Poc. damicornis present. The
1980 USFWS survey, although possibly impaired by low visibility (reported at 3 feet),
reported no corals and no macroalgae anywhere along the northern edge of the harbor
between the boat ramp and the east breakwater.

A reconnaissance of the inner shore near the site of the proposed new drain was
conducted in May 1994 to provide a description of the biota in this area. The proposed
drainage outlet site is along the face of the sampan wharf adjacent to the U.S. Coast
Guard station. Within the corner between the wharf and the USCG Station occurs a
small area (less than 10 m?2) of boulders and undredged reef. Coral growth includes at
least two species: Montipora verrucosa and Pocillopora damicornis, and coverage is perhaps
10% within a limited area. Some Montipora colonies are over 25 cm across. Other
benthic invertebrates observed were a hydroid (P Halocordyle disticha), burrowing urchin
(Echinometra mathae), and spaghetti worm (Loimia medusa). Algal growth is limited to
sparse turf with silt and scattered large fronds of Ulva reticulata.

Fishes are certainly not abundant, but the harbor fauna includes more than the anchovy
or nehu (Stolephorus purpureus) listed by Brewer (1987). In May 1994 the following
species were observed beside the sampan wharf (roughly in order of observed
abundance): aholehole (Kuhlia sandvicensts), manini (Acanthuris sandvicensis), mamo
(Abudefduf abdominalis), moorish idol (Zanclus cornutus), box fish (Ostracion meleagris),
‘ohua wrasse (Stethojulis balteata), 'opule wrasse (Anampses cuvier), puffer (Canthigaster
Jjactator), alo'ilo'i (Dascylius albiselld), lau hau (Chaetodon lunula), lizardfish {Synodus cf.
variegatus), toau (Lutjanus fulva), pualu (Aecanthurus ct. xanthopterus), weke (Mullotdichthyes
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vanicolensis), juvenile malu (Parupeneus pleurostigma), Jenkin's damsel (Stegastes
fasciolatus), parrotfish (Scarus sp.), and cornetfish (Fistularia commersoni). Barracuda
(Sphyraena barracuda), aholehole, and schools of mullet (Mugil cephalus) and 2 small
silverside (?Spratelloides delicatulus) occur throughout the inner harbor. The paucity of
fishes recorded from the harbor in 1987 may be attributed to the poor underwater
visibility at the time of the survey. USFWS (1980) listed manini and nehu as abundant,
and aholehole and barracuda as found in "occasional numbers”. The report further
mentions that Ma'alaea Harbor supports a "short, but intense seasonal, recreational

fishery of hahalalu (Selar crumenophthalmus).”

A trapezoidal shaped reef remnant in the middle of the harbor was visited by USFWS
biologists in 1993. This shoal is covered by sand and silt. The introduced red alga,
Hypnea musciformis, covered much of the shallow bottom. A few small colonies of the
corals, Porites rus and Pocillopora damicornis, and two species of sea urchins, Diadema
paucispinum and Echinometra mathaei, were observed in this area. A list of eleven species
of fishes reported from this reef (most seen around loose boulders of a breakwater set on
the reef) by USFWS adds only the wrasse, Thalassoma duperrey, to the fishes described
above from the vicinity of the proposed drainage outlet surveyed for this EA in April
1994,

A shallow, reef flat occurs inside the harbor along the east breakwater. This shallow
flat, some 2 acres in extent, was surveyed by Brewer (1987) and USFWS (1993). The
biota in 1987 was dominated by "dense, tangled stands of ...Ulva fasciata, Ulva
reticulata, Hypnea chordacea, Amansia glomerala, Gracilaria cf. bursapastorzs, and
Grateloupia filicina, with 100% cover in some patches. USFWS (1993) found the reef flat
to be heavily infested by the red alga, Hypnea musciformis, but Bryopsis pinnata, Codium
reediae, C. reticulata, Ulva fasciata, and Sargassum echinocarpum Were all noted by USFWS
(1998). Large amounts of Hypnea musciformis can be seen (1994) on the small beach
inside the harbor, indicating that this species remains abundant on the reef flat. Two
species of fishes, manini and aholehole, were numerically dominant, but numerous
juvenile wrasses and a moray eel were noted by Brewer, No live coral was seen. The
entire area, but particularly the part closest to the harbor channel, was silted over, in
contrast to that section of the same reef flat which lies outside of the harbor (east of the

breakwater).

[L.E.2 Reef Off Kapoli Park

The bottom off Kapoli Beach Park was surveyed in 1987 (William A. Brewer & Assoc.,
1987) and by AECOS in 1994. Both surveys were qualitative. The shoreline is a mixed
sand and basalt boulder beach, with boulders near the water line supporting Ahnfeltia
concinna and Chaetomorpha antennina. False limpets (Siphonaria normalis) are abundant on
the wave-splashed boulders. Boulders closer to the low tide line are densely covered by
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algae, prominantly Pterocladia capillacea, but many other species as well, including some
Ulva.

Approximately 8 to 10 meters south of the breakwater is the start of a shallow shelf
some 10 to 20 meters across extending (and widening) southward. Although called a
"bench" by Brewer (1987), this seems not to be the case, at least not in the sense of the
term as defined by Wentworth (19389). The structure of the shelf was not determined,
but has the appearance of large boulders laid off the shore with sand and boulder fill in
behind. Ma'alaea Bay is known for shore and submerged beach rock formations (Kinzie,
1972). The outer edge is just exposed at low tide and the surface covered with algae,
particularly Pterocladia, while Ulva is abundant on boulders close to the shore.

A sand channel is found immediately offshore between the shelf and the south
breakwater, but the bottom is littered with basalt boulders, thus resembling the beach.
The bottom beyond 20 meters (65 feet) offshore is an undulating surface of limestone
which slopes only gently, forming a reef flat of sorts. Sand is present in narrow channels
and depressions, but in shallow deposits. Algal coverage is substantial: nearly 100%
over large areas close to shore, and thinning gradually away from shore. Dictyota spp.
forming cushion-like growths are prominant, but many other species are present as well
(see Table I11-8). A total of 33 species were recorded on the April 29, 1994 swim from
the shore out approximately 400 m (1400 feet) and back. William A. Brewer & Assoc.
(1987) commented on the "..unusually high diversity and abundance of algal
macrophytes." This area was surveyed in February and July of 1990 by McDermid
(1990), although these surveys were directed at Grateloupia filicina, which was found off
Kapoli Park. Maciolek (1971) identified 59 species from Ma'alaea Bay, and Kinzie (1972)
found 83 species in surveys covering a wide area of Ma'alaea Bay.

Fishes are not very common. Further west off the shelf, the bottom tends to be more
uneven, and a variety of sea urchins can be found in low spots and between boulders.
Wana (Echinothriz calamaris and E. diadema), slate-pencil urchin (Heterocentrotus
mammillatus), short-spined urchin (Tripneustes gratilla), burrowing urchin (Echinometra
mathaei), and shingle urchin (Colobocentrotus atratus) were all noted in April 1994. Other
echinoderms seen here or further offshore were black sea cucumber (Holothuria atra),
reef sea cucumber (Actynopyga mauritiana), and brittle star (Ophiocoma erinaceus). Brewer
(1987) recorded most of these forms, as well as two spiny lobster (Panulirus marginatus)
and a "7-11" crab or alakuma (Carpilius maculatus). Corals are sparse, mostly Poc.
damicornis and Porites lobata.

Although apparently quite variable depending upon where one swims offshore, a more

or less distinct break in slope resembling a "reef front" occurs about 70 to 100 m out.
The depth changes from perhaps two meters to three meters. In some places, the
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TABLE III-8 Checklist of algae from around Ma'alaea Harbor.
Species name Commeon name 1987 1990 1994

CYANOPHYTA
Hormothamnion sp. X st
Lyngbya sp. X i

CHLOROPHYTA w4
Boodlea composita X [
Bryopsis pinnata X
Bryopsis sp.

Caulerpa serrulata
Caulerpa sertularioides
Chaetomorpha antennina
Chlorodesmis hildenbrandltii
Cladophora fascicularis
Cladaphora patula
Cladophora vagabunda X
Cladophora sp.

Codium edule wawae'iole
Codium reediae ‘d'alaula X -
Enteromorpha sp. 'ele’ele
Halimeda discoidea

Halimeda opuntia

Neomeris annulata

Ulva fasciata palahalaha
Ulva lactuca

Ulva reticulata

P
>
PSR M

]

L

s b e
P
PEOPT ¢
L

s
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PHAEOPHYTA

Colpomenia sinuosa puha X
Dictyota acutiloba alani
Dictyota bartayresii alani
Dictyota friabilis

Dictyota sandvicensis alani
Dictyota sp. X _
Hincksia breviarticulata hultilio X X
Lobophora variegata X
Mesopora pangoensis X -

el

Padina japonica X X
Rosenvingea intricata X
Sargassum echinocarpum kala X X X
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Table I111-8 (continues)

Species name

Common name 1987 1990

1894

Sargassum obtusifolium
Sphacelaria furcigera

RHODOPHYTA

Acanthophora pacifica
Acanthophora spicifera
Ahnfeltia concinna
Amansia glomerata
Amphiroa fragilissima
Asparagopsis taxiformis
Coelothrix irregularis
Corallina sp.

Galaxaura fastigiala
Galaxaura filamentosa
Galaxaura rugosa
Gracilaria bursapastoris
Gracilaria coronopifolia
Gracilaria sp.
Grateloupia filicina
Grateloupia hawailana
Haliptilon subulatum
Halymenia formosa
Hydrolithon breviclavium
Hydrolithon reinboldii
Hypnea chordacea
Hypnea musciformis
Jania sp.

Laurencia succisa
Laurencia yamadana
Liagora tetraspoifera
Lithophyllium kotschyanum
Neogoniolithon frutescens
Plocamium sp.
Porolithon gardineri
Porolithon onkodes
Porphyra sp.

Pterocladia capillacea
Prierocladia caerulescens
Scinaia hormoides

X
X

‘aki'aki

i B

kohu

i = i e R o ]

0go
manauea X

huluhuluwaena

P
P

lepe'ahina

®ox

B

lipc'epe'e

S

X

fa i

E ]
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Table [1I-8 (continues)

Species name Common name 1087 1990 1994
Sporolithon erythraeum X
Spyridia filamentosa X

Tn this table, an "X" in the column marked 1987 indicates a species listed by William A. Brewer
(1987) from south and east of Ma'alaea Harbor as well as inside the harbor. An "X" in the
column marked 1990 indicates a species noted by McDermid from the reef flats east and west of
the harbor. An "X" in the column marked 1994 indicates species observed in April or May 1994
off Kapoli Beach Park (south of the harbor), except where marked by an * indicating a species
seen only in the harbor.

bottom rises up, forming a distinctly shoaler ridge oriented along the reef front. This
wpeef front" is an area of increased vertical relief, and fishes are conspicuously more
numerous here than elsewhere off Kapoli. Common are the wrasse (Thalassoma
duperrey), moorish idol, and manini. Coral cover also increases sharply, perhaps to 15 or
20 % of the bottom over small areas. Common are Montipora Slabellata, M. verrucosa,
Pocillopora meandrina, Porites lobata, P. compressa, Pavona varians, Leptastrea bottae,
Pocillopora damicornis, and the soft coral, Palythoa tuberculosa. The absence of a distinct
reef front in this area is also suggested by the USFWS (1993) description of the "...south
revetted mole extend[ing7] from shore entirely on the outer reef flat and ...oriented
parallel with the reef margin." That is, the USFWS bioclogists interpreted the present
situation as if the harbor had obliterated most of the reef that once extended into the
area off Kapoli Park from the east. However, the USFWS (1998) report described coral
coverage reaching 50% of the bottom "_.in deeper water further out on the reef slope
[fronting the south revetted mole]".

Further offshore, the bottom falls away only slowly. At 800 meters (1000 feet) offshore,
the depth is only 4 to 5 meters (13 to 16 feet). Large patches of sand lie between vast
expanses of gently undulating limestone. The alga, Acanthophora spicifera, is common,
thinning offshore. Eventually, the limestone is without much growth of any kind,
although scattered bunches of limu kohu (Asparagopsis taxiformis) can be found. Corals
also decrease in abundance with depth and distance from shore. Few fishes are seen,
with the exception of the humuhumunukunkuapua'a (Rhinecanthus rectanguelus): solitary
individuals are found around widely scattered holes or isolated boulders on the bottom.

At depths of 5 to 6 meters (16 to 20 feet), the bottom remains low relief limestone, but
with a silty sand veneer. Corals and other large benthic invertebrates are rare, as are
fishes due to the lack of vertical relief or cover.

Kinzie (1972) conducted nine transects from the shore out to depths of -20 meters (65
feet) to quantify the benthic biota in Ma'alaea Bay. Two transects were located south of
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Ma'alaea Harbor, the remainder were to the east. The transect closest to Kapoli Park
(No. 2) was laid in an ESE direction from the shoreline about 450 feet SW from the base
of the south breakwater. No corals were reported on any of the five 20 meter sections
sampled along the No. 2 transect. Coral abundance increased further southward and off
McGregor Point and Manuohule is luxurient on the reef front (Kinzie, 1972; AECOS,

1980).
III.E.3 Ma'alaea Bay

Several biclogical surveys have been conducted in upper Ma'alaea Bay. These are
summarized in AECOS (1980) and William A. Brewer & Assoc. (1987). The marine
biota west of the outlet from Kealia Pond at Palalau is unique in many ways in the
Hawaiian Islands. The protection from ocean swells and a bottom profile sloping gently
seaward may account for this uniqueness. A number of species seen mostly in deep
water, occur in relatively shallow water in upper Ma'alaea Bay. At least 59 species of
algae and 20 species of corals (including a normally deep water form, Cycloseris vaughan)
are reported in relatively shallow waters off Kanaio and Palalau. The rich and varied
algal flora on the nearshore beach rock formations and the molluscan fauna in both
nearshore and deeper waters of the west bay include possibly the greatest number of
species of any place in Hawaii (Maciolek, 1971). Kinzie (1972) was impressed by the rich
and varied fauna of attached invertebrates (epibethos), such as sponges and bryozoans.

Coral cover is not extensive around or east from Ma'alaea Small Boat Harbor, a fact
confirmed by a number of surveys. However, the USFWS (1990) survey concluded that
the reef slope directly east of the harbor entrance was an area of "relatively rich coral
habitat" and agreed with an earlier USACOE (1980) assessment that "...this area of reef
slope is the richest and decidedly most valuable area adjacent to the harbor.". Brewer
(1987) described corals on the reef east of the harbor as rare on the reef flat, and
abundant only in a narrow band (65 to 85 m wide) at depths between 4 and 5 m (13 to
16 feet) along the reef front. USFWS (1980, 1998) surveys concentrated on this reef off
the east breakwater. Corals associated with this zone included Porites lobata, Porites
compressa, Pocillopora meandrina, Poc. eydouxt, Poc. damicornis, and Montipora Slabellata
(Brewer, 1987; USFWS, 1993). Coral cover was estimated at 10% immediately in front
of the east breakwater, but between 50 and 75% on the reef frontal slope down to -8 m (-
25 feet) where coverage declined abruptly (USFWS, 1993).

Kinzie (1972) reported Montipora verrucosa, Pocillopora ligulata, and M. verrilli as most
common off Kanaio, and Porites brighami, P. lobata, and Pocillopora meandrina more
common furthere east off Palalau. Several species (P. brighami, Pocillopora molokensts,
and Poc. eydouzi) that are generally uncommon and usually restricted to deep waters are
present in shallow waters of west Ma'alaea Bay. Around the harbor, Brewer (1987)
listed only 7 species, USFWS (1998) 8 species, while Maciolek (1971) reported a total of
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20 species and Kinzie (1972) a total of 16 for upper Ma'alaea Bay. Nonethless, coral
coverage has been reportedly low throughout the area: highest off Kanaio at 15% and
declining eastward to around @ to 6% fronting Palalau (Kinzie, 1972).

The most prominent feature of the offshore beachrock substratum in Ma'alaea Bay is the
spectacularly abundant and diverse sponge and bryozoan assemblages, unusual and
perhaps unique in the Hawaiian Islands. While coral cover seldom reaches 10%,
bryozoans contribute up to 9% bottom cover, and sponges make up as much as 38%
cover in some places. At least six species of bryozoans are abundant, their upper

wherever hard surfaces are available for attachment, especially on rubble piles outside
the harbor area, The soft bottom portions of Ma'alaea Bay are noted for their highly
diverse gastropod mollusc fauna, which includes at least 32 species. A prized spindle
shell, Fusinus nicobaricus, and Cypraea gaskoini, Conus querctnus, C. leopardus, and C,
pulicarius are among the shell life frequently encountered. Shell collectors report a rich
population of Terebra, miters, cones, and spindle shells on the soft bottom occupying
depths between 30 and 70 feet in the middle bay (Butler, 1975). Some soft bottom areas
of the outer bay are densely populated by the bivalve mollusc, Pinna muricata. The shells
of this bivalve are used extensively as a substratum by other forms which attach to hard
bottoms. The small mussel, Brachidontes crebristriatus, is extremely abundant on rock

outcroppings near the boat harbor.

Sea urchins are abundant in the area of the harbor and eastward to Kanaio, reaching
greatest density on a broken beachrock bottom with a great deal of rubble and coarse
sand near Kanaio. Tripneustes gratilla is most abundant, particularly near the harbor.
Heterocentrotus mammillatus, is also numerous. USFWS (1980) estimated the maximum
abundance of Echinometra mathaei on the reef platform immediately in front of the east
breakwater at 62 urchins/m?, and noted that wana (Echinothriz diadema) was common
in the deeper depressions on this part of the reef. Ophiuroids are common in Ma'alae

Bay.
The submerged beachrock shelves in Ma'alaea Bay east of the harbor does not generally
support an abundance of fleshy algae, which are densest in shallow waters off the boat

harbor and off Kanaio, thinning out considerably towards the east. Most common are
Jania sp., Ulva refzculata, Grateloupia hawaiiana, Amansia glomerata, and Acanthophora
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spicifera. Sediment-resistant species such as Halimeda discoidea and Codium edule are
found near the outlet of Kealia Pond. A sparse algal growth occurs on soft bottom areas
of the deeper bay. (see McDermid, 1990C)

The USFWS (1998) noted large feeding aggregations of herbivorous surgeonfishes
(Acanthuridae), including Acanthurus blochti, 4. olivaceus, A. zanthopterus, Naso lituratus,
and N, unicornis foraging the reef slope off the east breakwater. Most common in this
area were butterflyfishes (Chaetodontidae), damselfishes (Pomacentridae), and wrasses
(Labridae). At least 55 species of fish inhabit hard bottom areas and sand bottom areas
with some rock cover. From the harbor area to Kanaio, Stethojulis balteata and Stegastes
fasciolatus were most common. Off Palalau, Acanthurus migroris and Mulloidichthys
flavolineatus were most common. Species normally restricted to deep water, such as
Chaetodon kleini, occur in relatively shallow waters of the western bay. Few fish, except
for transient open water species (Aprion virescens, Decaplerus sp- Selar crumenophthalmus,
Caranz spp., and Decaplerus macarellus), are present over the broad soft bottom occu-
pying the middle and outer bay. Large numbers of gobies are commensal in burrows of
alpheid shrimp in soft bottom areas. An uncommon puffer (Lagocephalus hypselogeneion)
is relatively common over sand bottom areas. Fishes are most abundant around rubble
mounds and Pinna beds, which serve as islands of hard bottom on extensive areas of soft
bottom. At least 18 fish species are associated with the Pinna beds and rubble mounds

(Kinzie, 1972).
IIL.E.4 Threatened or Endangered Species

Despite the considerable effort in field studies and agency and community review that
attended the State (DOT, 1982) and Federal (USACOE, 1980) EIS documents for
improvements to Ma'alaea Harbor, the threatened green sea turtle (Chelonia mydas) was
not mentioned once. While the harbor provides little or no habitat of value to this
species, the extensive bottom of high algal coverage located southwest of the harbor
would seem to provide forge habitat for turtles. The status of the green sea turtle
population in this area is not known. No turtles were spotted on two snorkeling visits to
the area in April/May 1994 and William A. Brewer & Assoc. (1987) also makes no
mention of turtles in reporting the August 1987 underwater surveys. A recent field
survey by USFW3 (1998) sighted a single large (estimated at 136 kg weight) male C.
mydas off the east end of the south mole.

Endangered hawksbill turtles (Eretmochelys imbricata) have been observed nesting along
the shoreline of Ma'alaea Bay east of the harbor according to DLNR (Brooks Tamaye,

pers. comm.).

The endangered humpback whale (Megaptera novaeangliaé) is present in Ma'alaea Bay in
the proximity of Ma'alaea Harbor approximately 6 months of the year from December
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through May. Ma'alaea Bay has been identified as one of four major whale breeding,
ca]ﬁng, and nursing areas in Hawai'l. Ma'alaea Bay from Hekili Point to Pu'u Olai is
designated by Maui County as 2 humpback whale sanctuary (USACOE, 1980) and is
part of the Hawaiian Islands Humpback Whale National Marine Sanctuary established
by the Federal Oceans Act of 1992 (Public Law 102-587). A significant number of the
whales observed off leeward Maul are seen in the general area of Ma'alaea Bay.

Ma'alaea Harbor is located approximately 915 m (3000 feet) west of the Kealia Pond
National Wildlife Refuge established in December 1992 to protect habitats deemed vital
to the endangered Hawaiian stilt (Himantopus mezicanus knudsen?) and endangered

Hawaiian coot (Fulica americana ¢lai) on Maul.
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Section IV
IMPACTS AND MITIGATIONS
IV.A SOCIAL, CULTURAL, AND ECONOMIC IMPACTS

In analyzing the original SMA request, the Planning Department and Planning
Commission of Maui County examined the existing conditions, potential impacts, and
the proposed mitigation measures of the Maalaea Triangle commercial development in a
variety of functional areas relating to the physical, social, and economic environment.
Although the present environmental assessment document is primarily concerned with
the impacts of the Maui Ocean Center sea water system and the Maalaea Triangle
drainage improvements, the original impact assessments (Chris Hart & Partners, 1994)
relating to the Maalaea Triangle project and the Maui Ocean Center are summarized
below to demonstrate that earlier concerns and impacts of the entire project have been

addressed.
IV.A.1 Cultural and Historical Sites

Maui Ocean Center, Inc, and Maalaea Triangle Partnership recognize the cultural
importance of the Ebisu Jinsha shrine to the cornmunity of Ma'alaea. Representatives of
Maui Ocean Center and Maalaea Triangle have met with caretakers and users of the
Ebisu Jinsha in order to develop a preservation and site enhancement plan for the
shrine. The proposed plan would involve relocating the shrine to the northwest and
creating a passive open space setting surrounding it to ensure its integrity. An
additional area of open space will be provided adjacent to the shrine within the Maui

Ocean Center courtyard.

Subsurface testing for archaeological remains on the MTP/MOC site has been
completed to satisfy requirements imposed under the County SMP. However, the State
Historic Preservation Division (DLNR) has commented (see Appendix A) on the
possibility of submerged cultural resources offshore of Kapoli Park and under paved
areas along the proposed sea water pipe routes. This potential impact is discussed

further in Section IV.C.1.

IV.A.2 Social Impacts

The Maalaea Triangle Project site is located directly adjacent to Ma'alaea Harbor,
which is one of only two small boat harbors on Maui providing mooring for commercial

fishing boats, charter boats, and private pleasure craft. A developed strip of residential
condominiums lies east of the harbor along the shore of Ma'alaea Bay. The site and
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adjacent mauka areas are primarily used for agricultural purposes: sugar cane (now
abandoned in this area) and cattle ranching.

The intent of the Maalaea Triangle project is to provide business opportunities with a
strong orientation to Ma'alaea Harbor and to retain features of value to the local
community, resulting in positive social impacts on the area. The commercial project will
have an architectural theme characteristic of a fishing village with the fishing shrine to
remain as a focal point. The historic Maalaea Store is located on an adjacent parcel that
is not part of the project and will not be displaced by the project.

The incorporation of the Maui Ocean Center into the Maalaea Triangle project would
increase the project’s orientation and emphasis on harbor and marine related activities,
thus creating a stronger marine or sea village atmosphere in Ma'alaea. This reinforces
the traditional role of Ma'alaea in the Maui community and will result in positive social
benefits for the Ma'alaea community. In addition, the Maui Ocean Center would
promote a greater awareness of Hawaii's unique marine environment amongst the
residents of Maui and the State of Hawaii, as well as visitors from around the world.
This deeper understanding and respect for the unique qualities of Hawai'i, should
contribute to a sense of place and appreciation within residents and visitors alike.

The project will have no impacts on traditional uses of the area (Section IIL.A.2).
However, during placement of the sea water system intake pipe through the nearshore
environment off Kapoli Beach Park, disruption and damage to edible limu stocks is
inevitable. The area of damage would be small relative to the resource available and
complete recovery can be anticipated following completion of the construction phase.

IV.A.3 Economic Impacts

The subject property is unique in that it fronts Ma'alaea Harbor as well as Honoapiilani
Highway, the primary transportation route between West Maui and the rest of the
island. The long and short-term economic impacts of the project were assessed as
positive for the following reasons:

« Construction of the improvements would generate short-term
employment opportunities.

e Businesses that would be attracted to the project would be primarily
local and resort-oriented commercial and retail uses and harbor-related
retail and service businesses. These would create business and long-
term employment opportunities for local residents.
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* Infrastructure improvements associated with the project would improve
traffic circulation and drainage to the benefit of the Ma'alaea Bay area.

» The creation of a commercial development would generate new tax
revenue sources for the state and county.

Incorporation of the Maui Ocean Center, a major anchor tenant, into the Maalaea
Triangle project is viewed as contributing to the Maalaea Triangle project's future
success. The MOC would also provide an additional high quality and unique experience
for visitors to Maui, thus increasing the island's attractiveness as a tourist destination.

IV.B INFRASTRUCTURE IMPACTS
IV.B.1 Roadway System and Traffic

According to the Parsons, Brinckerhoff, Quade and Douglas (1987, 1994) studies, the
following mitigative measures are required to maintain acceptable operating conditions
along Honoapiilani Highway once the project is built:

* Signalize the Honoapiilani Highway project access intersection. The
forecast volumes meet the Peak Hour Volume traffic signal warrant.

* Provide a separate left-turn lane and protected left-turn phasing for
southbound Honoapiilani Highway traffic wishing to turn into the
project site at the Honoapiilani Highway project access intersection. The
left-turn lane should be approximately 560 feet (including 180 feet of

taper) in length.

* Provide a dedicated northbound right-turn lane on Honoapiilani
Highway at the Honoapiilani Highway project access intersection. The
right-turn lane should be approximately 485 feet long (including 180
feet of taper).

« Provide two lanes on the project access for traffic entering the project
site to allow the "free" movement of right-turn traffic entering the
project at the Honoapiilani Highway project access intersection.

« Provide separate lanes for left and right turn movements exiting the
project site on the project access approach at the Honoapiilani Highway
project access intersection. In addition, a setback to allow for a third
westbound lane should also be provided. This third lane could be used in
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the future as a through lane if development occurs to the west (mauka)
of the highway or as a second left-turn lane if and when Honoapiilani
Highway is upgraded to a four-lane facility.

s« Widen Honoapiilani Highway to provide two northbound lanes across
the Honoapiilani Highway project access intersection. The second
northbound lane should begin just north of the Honoapiilani Highway
Old Maalaea Road (south) intersection and end approximately 840 feet
(including 540 feet of taper) beyond the Honoapiilani Highway project
access intersection.

» Additionally, at the northbound right-turn only entrance on
Honoapiilani Highway, a dedicated right-turn lane should be provided
for deceleration and storage of vehicles. This lane should have a length
of approximately 485 feet (including 180 feet of taper).

With the improvements described above, the roadway system in the Ma'alaea area
would have adequate capacity to serve the forecast traffic demands.

IV.B.2 Potable Water System

The Department of Water Supply is in the process of replacing the existing water tanks
for Ma'alaea with a new 300,000 gallon capacity tank at a higher elevation. On January
22, 1998, Maalaea Triangle Partnership entered into a participation agreement with the
Department of Water Supply to construct this tank. According to §14.06.09 of the Maui
County Code, minimum fire flow for commercial projects is 2,000 gallons per minute
(gpm) for a duration of two hours. The new 300,000 gallon storage tank and 12-inch
transmission line would satisfy this requirement.

IV.B.3 Sewer System

No municipal/county sewage collection or treatment facilities exist in the Maalaea area.
Maalaea Triangle Partnership plans to install its own package sewage treatment facility
to accommodate project needs. This facility would be located at the northern corner of
the project site, approximately 2,000 feet (600 m) inland from the shoreline at an
elevation of 52 feet. The design and construction of the waste water facilities would be
in accordance with applicable provisions of Chapter 62 of the State Department of
Health Rules and Regulations and County of Maui ordinances. Effluent would be
processed through an activated-sludge treatment process and sized to meet a design
flow of 50,000 gpd of waste water (ECM, Inc., 1994). The plant will actually consist of
two complete factory prefabricated, extended-aeration systems with aeration,
clarifications, aerobic digestion, and chlorine disinfection sized to handle flows of 25,000
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gpd each. Effluent will be disposed of into injection wells. Two wells will be
constructed, each capable of handling 100,000 gpd or twice the design flow. Well depth
will be on the order of 150 to 200 feet (45 to 60 m) below ground surface (100 to 150

feet below sea level).

The movement of the treated effluent is expected to move seaward with the ground
water flow. Dispersion of the effluent in the deep saline water within the fractured
basaltic rock will substantially reduce the concentration of any nutrients before these
ultimately seep into the ocean at considerable distance from the coast. Thus, the system
will have no impact on Maalaea Harbor or nearshore coastal waters (ECM, Inc., 1994).

IV.B.4¢ Drainage System

Construction of the drainage system for the Maalaea Triangle site will involve
trenching on Maalaea Road both west of the Maalaea Store (for a 24" drain line) and
along most the length of this road between the north intersection with Honoapiilani
Highway and the sampan wharf at Maalaea Harbor (for a drain that increases from 24"
pipe to 90" pipe and finally a 7' x 10' box culvert at the outlet). This part of the
construction will result in inconveniences to motorists using these routes. However,
mitigation measures such as work at night, work in phases, and use of flagmen to
control traffic should minimize delays imposed on users. Construction of the proposed
drainage system will not impact traffic on the heavily traveled Honoapiilani Highway.

According to calculations in the Warren S. Unemori Engineering, Inc. (1987) report
(Appendix B), the on-site, peak flow runoff generated by the project site after
development would be approximately 44.4 cfs, a net increase of approximately 29.9 cfs
(for the 2-inch, 10-year recurrence interval storm). ‘The actual increase in runoff volume
(as opposed to peak flow) due to the proposed changes from the MOC/MTP project site
is only 1.61% (for a 24 hr, 100-year rainfall), because the project site is a small fraction
of the entire drainage basin (Warren S. Unemori Engineering, Inc., 1994). The
calculated increases in peak flow will be mitigated by the drainage system design. On-
site runoff would be intercepted by grated-inlet type catch basins which would be
located at appropriate intervals throughout the parking lots. The on-site runoff would
first be conveyed into new subsurface detention/sedimentation facilities, consisting of
large diameter perforated pipes installed beneath the parking lots before being conveyed
and discharged into Ma'alaea Boat Harbor through either the two existing 86-inch
culverts located in the vicinity of the U. S. Coast Guard Station or a new drain,
incorporating curb-inlet type catch basins, to be installed on Maalaea Road terminating
at the sampan wharf. The subsurface detention/ sedimentation facilities would serve as a
means of temporarily storing and slowing the release of surface runoff volume by
percolation and allow sediment to settle prior to discharging into Ma'alaea Harbor.
These systems would serve only the onsite drainage systems.
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The project will have some impact on off-site drainage and its conveyance into the
harbor. The discharge point of a majority of this drainage (that is, the portion from
Drainage Basins No.s 1 & 2) would mostly be directed into a new outlet to be placed
about 160 feet east of the existing outlet for Drainage Basin No. 2. The change in
location is not particularly significant, although the discharge will be directed slightly
more towards the harbor entrance than is presently the case. Drainage improvements
will convey runoff more quickly into the harbor, a consequence of the desire to eliminate
flooding of Maalaea Road at the bend next to the harbor. The MOC/MTP site cannot
accommodate detention of the offsite flows and does not presently serve this function to
any degree. Detention during unusual rainfall events presently occurs on Maalaea Road,
causing considerable inconvenience to residents and harbor users.

IV.B.5 Flood Hazard

According to the Flood Insurance Rate Map, effective June 1, 1981, prepared by the U.
S. Federal Emergency Management Agency, Federal Insurance Administration
(FEMA, 1981), the majority of the MTP/MOC project site is situated in an area
designated as Zone C, which is prone to minimal flooding. A portion of the project site
surrounding the existing natural drainage way previously mentioned (see Section
I11.B.2.), lies within an area designated as Zone B, which is an area between the limits of
the 100-year and 500-year flood. As discussed in Section I1.B.1, the off-site storm water
drainage that is currently carried through the existing open drainage channel across the
site would be intercepted by a new 90-inch RCP drain line and conveyed under Maalaea
Road to a new 7' x 10' box culvert drain line and outlets at the sampan wharf in
Ma'alaea Harbor. Thus, the drainage basin presently contributing to the area indicated
as a Zone B would be reduced from approximately 290 acres to local drainage of the
MOC site. In accordance with the provisions of Chapter 19.62 of the Maui County Code
all habitable structures within the project site would be built above the designated flood

plain elevation.
The harbor area is designated Zone V18: an area of 100-year coastal flood from wave

action. No habitable structures are proposed for this zone. The pump vault will be
mostly underground and suitably weatherproofed to resist flooding from either waves

or land drainage.

IV.C. SEA WATER SYSTEM CONSTRUCTION IMPACTS

IV.C.1 Historical and Archaeological Sites

The project site would be developed with all necessary precautions in relation to the
possibility of buried deposits reflecting the pre-contact activity in the immediate area
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suggested by the historic sites located on adjacent properties. A monitoring procedure
would be established to accompany the grubbing and excavation phases of development
as a precautionary measure to insure full compliance with County, State, and Federal
regulations. The State Historic Preservation Office would be immediately notified if
artifacts or human remains are uncovered. Only the piko stone, site No. 50-09-1440 (=
1286), is located in an area close to the proposed sea water system. This is a registered
site consisting of one or two stones brought to the present location in front of Buzz's
Wharf restaurant from a Hawaiian village site above McGregor Point (Clark, 1980).
The proposed route between the pump vault and the MOC would not impact on this

site.

An underwater archaeological reconnaissance survey will be conducted for the
nearshore portion of the sea water intake lines as this includes areas that will require
trenching and are composed of loose material (sand and rubble). Beyond 100 feet from
shore the bottom is comprised of limestone mostly swept free of loose material by waves
and the pipes will be laid on the surface and attached to the limestone bottom. A
qualified archaeologist will monitor the excavations of the pump vault and the trenches
for the intake and discharge lines between the shoreline and the Maui Ocean Center

IV.C.2 Terrestrial Environments

Because all of the land behind the shore across which the intake pipe must run to
connect to the water features at the Maui Ocean Center is pavement or undeveloped, no
significant impacts will occur as a consequence of construction in this area. The pump
house is to be built in an area of pavement and landscaping behind Buzz's Wharf
restaurant. Trenching across paved areas will disrupt access in some areas, but work
will be undertaken mostly at night and otherwise phased so as not exclude the public
from use of the shoreline, beach (at Kapoli), or harbor facilities. Upon completion, all
surfaces will be restored to the condition existing prior to the start of construction.

IV.C.3 Marine Environments

The intake line will cross the shoreline through the boulder and sand of Kapoli Beach,
(See Figure IV-1). A trench, on the order of 4 feet across and 1 to 6 feet deep, will have
to be cut through the loose material and any limestone present under the beach deposits
at the shore. Once the pipes are set in place, the natural rubble and boulder fill will be
returned to fill the trench. There would be no visible evidence of the pipes crossing the

shore after construction.

The trench through the beach will continue offshore for a distance of up to 50 feet. The
result will be disturbance (effectively a removal) of a section of the marine bottom and
it's associated biota. Recovery is expected to occur within several months following the
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replacement of the material over the pipes laid in the trench. This is an environment
which supports dense growths of benthic algae, although the area to be disturbed is
small by comparison with the large area of similar bottom off this shore. The nearshore
section follows a sand channel which supports generally less algae than the bottom a
short distance to the south, although McDermid (1990) has pointed out that this sandy
area may be a preferred environment for limu huluhuluwaena (Grateloupia filicina). No
permanent habitat loss is anticipated to result from the proposed activity.

Figure IV-1, The beach at Kapoli Park.

The intake pipe will continue offshore, attached to the limestone substratum at intervals
as required to prevent movement. Although attaching the pipe to the bottom without
trenching beyond 50 feet would clearly minimize construction impacts and is the
preferred approach, the pipe will be exposed and visible to ocean users over the lifetime
of the project. Loss of the pipe from unusual storm activity will be more likely with an
exposed pipe, particularly where the bottom consists of loose material not suitable for
attaching anchor pins. The determination of whether suitable substratum exists for
anchor pins cannot be made until test borings are taken. In the event that suitable
conditions do not exist, then the project design team has recommended that the pipe be
laid in a shallow trench (1 to 2 feet deep) out about 300 feet (90 m) from shore. The
trench would be back-filled with the coral rubble and rock from the excavation. Based
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on observations of marine growth in the area, the backfill will become naturally
cemented in over time (Makai Ocean Engineering, 1994c). The MOC proposes to
trench offshore only as far as required by bottom conditions.

Several alternative construction methods are being considered for installing the
offshore pipe if trenching is required by substratum conditions. Up to about 50 feet (15
m) from shore, the trenching can be accomplished from the land. Beyond this point,
where the water depth increases from about 3 or 4 feet (1 m), continued trenching will
require either barge mounted machinery or a temporary causeway extending from
shore. The causeway could be made from either large rocks or massive concrete blocks
supporting a bridge-like structure or moved (walked out) with the progression offshore
of the trenching. The temporary causeway would not be built of loose fill material that
the waves could erode, but would be accomplished in a manner that does not result in
substantial adverse construction impacts. During trenching, silt curtains could be
deployed to minimize dispersion of particulates if the process generates a silt plume.

An alternative which attempts to minimize the negative impacts of the various options
would be to trench from shore out to about 50 feet (15 m), attach the pipe against the
bottom out to about 200 feet (60 m), then trench between 200 and 00 feet (60 to 120 m)
offshore to provide protection and the lowest possible profile within the zone where
depths range between 5 and 8 feet (1.5 to 2.5 m) and wave energies are likely to be
greatest. Beyond 400 feet (120 m), the pipe would again be bolted to the bottom as
shown in Figure II-4. If the cost is not prohibitive, the outside trenching could be
a¢complished with barge-mounted equipment. No adverse consequences are predicted
for the benthic biota, because the bottom beyond 300 feet (90 m) has a poorly developed
benthic community (mostly bare limestone supporting sparse and widely scattered

growths of algae and corals).
IV.C.4 Threatened and Endangered Species

No species of land animal or plant that is listed as threatened or endangered is known
from the project area. Construction of the project on land will involve mostly developed
areas around the harbor and the former sugar cane field known as the Maalaea Triangle
parcel. Although the Kealia Pond National Wildlife Refuge is located about one mile
east of the project site, the proposed project will have no impact on the refuge or the
water birds which reside or migrate through the refuge. No aquatic resources of interest
to these species are found on lands directly impacted by the project, and the water
quality impacts, expected to be beneficial to the harbor, will not influence water quality
in Ma'alaea Bay in a manner that would affect the refuge or shoreline areas near the

refug‘e.
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Construction impacts will include some disturbance of the bottom off Kapoli Park with
associated construction noise from trenching equipment (which may involve either or
jack-hammers). These noises might be disturbing to humpback whales which are known
to calve not far off Maalaea Boat Harbor. The use of heavy and/or noisy equipment
would be limited to those months when whales are known to be out of the area (May

through October).

The proposed intake line will not have an adverse impact on the green sea turtle
(Chelonia mydas) or on habitat utilized by this species. Some destruction of foraging
habitat will result from the trenching through the zone of dense algal growth close to
shore off Kapoli Park, but the line will avoid the front edge of a nearby marine shelf
which supports dense growths of Plerocladia. It is anticipated that the concomitant loss
of food resource will be very small relative to that which exists along this segment of
coastline, and recovery will occur over time once the surface is restored. Turtle resting
areas have been reported from off this shore (actually off the harbor south mole). The
intake structure will not impact on turtle activities. The intake structure will be
designed to have insignificant negative pressure at the intake ports in the event that a
turtle (or fish or swimmer) comes in contact with the structure,

IV.D OPERATIONAL IMPACTS

Operational impacts are those long term impacts that are a consequence of the operation
of the water features at the MOC. Because the water features will be designed for
continuous water flow, the water supplied by the intake system will be filtered in some
cases, routed through the tanks, recirculated in some cases, then discharged after an
average residence timne of 20 hours (average of all display systems which range from 1
hour to 2 days residence time; see Table II-2). Two types of operational impacts are
considered: 1) physical impacts arising from water motion set up by the pumping
system, and 2) water quality impacts off the discharge point arising from physico-
chemical changes in the water as it flows through the water features.

IV.D.1. Physical Impacts

Physically, the water drawn by pumps at the intake point and this same water
discharged at the outlet point will be of insufficient volume or force to have any physical
consequences on the environment at either location. The ends of the intake pipes will
draw from a manifold structure designed to reduce the suction pressure over an area of
concern to swimmers and divers (see Figure II-5). Discharge will be into a large (7' x
10'} box culvert, the flow exiting below sea level through a 5' x 12' box culvert. Thus,
the outflow will have minimal force and pose no danger or inconvenience to persons or
craft in the harbor or tied to the wharf.
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IV.D.2. Water Quality Impacts

The quality of the water discharged from the water features at the Maui Ocean Center
will be a consequence of both the quality of the water supplied and any changes which
occur as the water flows through the system. Measurements from the coastal waters
(Sections II1.D.1 and III.D.2) provide a characterization of the water to be drawn into
the system. Recent studies of flow-through marine systems, such as the decorative
marine ponds on the grounds of the Mauna Lani Resort on Hawai'l and the [hilani
Resort and Spa on O'ahu, can be used to characterize the water quality discharged from
this type of feature (see AECOS, 1992, 1993, 1994). As a general rule for systems with a
high turnover rate, the characteristics of the intake water is paramount in determining
the quality of the effluent. At the MOC, the intake water from offshore will be of
substantially better quality than the receiving water (Maalaea Harbor water) as shown

in Table III-7.

Within the MOC, the supply water will feed into recirculating systems and the
recirculating water will be filtered in most cases. Thus, some water will flow directly
through the system, but most will be used to adjust turnover rates in the various tanks
and insure maintenance of high water quality for the animals held in the marine
displays. Increases in the levels of ammonia and suspended solids (or NFR) as water
flows through the display tanks can be anticipated, as these parameters typically rise in
aquatic animal culture systems. The decorative marine ponds at the Ihilani Resort and
Spa (a direct flow-through from ocean water without filtration of any kind) also seem to
produce a small rise in total phosphorus and chlorophyll o in the effluent, although this
system is still under study and the results to date are preliminary (see 4ECOS, 1994).

Filtration systems will remove suspended solids and, as a consequence, much of the
particulate organics (which influence the total N and total P values in the water). On
balance, internal loop systems with filtration should produce better quality effluent
water for most parameters than direct flow-through systems. However, the filters must
be periodically cleaned or back-flushed, resulting in the generation of an effluent stream
of concentrated particulates. This back-flush cannot be fed directly into the return
water without producing spikes of elevated pollutants. At the MOC, the backflush water
will feed into one or more holding tanks. These tanks will discharge slowly, but more or
less continuously, into the discharge stream. Thus, some of the particulates removed by
the filters will be returned to the sea water as it discharges. The holding tanks will
allow for settlement of particulates and removal to land-fill (or other suitable disposal

on land) of the resulting settled sludge.
The efficiency of removal of particles by the clarifier system cannot be easily predicted

until the physical properties of these substances can be measured. Particulates
settlement in marine systems tends to be inefficient because of the added buoyancy of
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salt water as compared with fresh water and the tendency for particles to be small and
with a density close to that of sea water. The design and operation of the treatment
system will be constantly reviewed to ensure compliance with discharge limitations set
by NPDES permit issued by the Department of Health. Substances in the discharge will
be no different than substances found naturally in the water entering the harbor
through the entrance channel. Monitoring of concentrations in the MOC discharge will
be required to insure that quantities do not exceed levels capable of producing adverse

impacts on the harbor ecology.

In essence, the MOC sea water system will incorporate three sorts of treatment systems
or controls to insure that the discharge water meets water quality criteria requirements:
(1) adjustable turn-over rates to direct new water into critical displays; (2) filtration
loops tied to various exhibits within the flow-through system; and (3) settlement and
removal of particulates (clarifiers) for filter back-flush effluents. At times when the
offshore (source) water becomes highly turbid, intake water might be pumped through
the system more directly (ie., not into critical displays) to minimize turbidity in the
displays and avoid over-loading of filters. In the worst cases of poor source water
quality, pumping might be stopped or substantially reduced and the large shark tank
used as a reservoir to supply the other displays.

Marine aquarium displays are actively managed all of the time for high water quality
because of the need to protect an investment in animals and maintain a pleasing
underwater scene for viewing. Water quality tolerances are usually narrower than for
decorative marine ponds such as those currently popular at many resorts in Hawai.
While the discharge water quality from the latter is somewhat better known than that
from large aquaria (4ECOS, 1993, 1994), quality of the input water exerts more
influence on the quality of the display and the quality of the effluent than anything else
if turnover rates are kept high and animal densities do not greatly exceed natural levels.

IV.D.3 Harbor Water Quality

To assess potential water quality impacts of the Maui Ocean Center discharge on water
quality in Ma'alaea Harbor, a numerical plume modeling analysis was completed using
the Cornell Mixing Zone Expert System for a surface discharge. The proposed intake is
off of the south breakwater at approximately the 15-foot depth contour; the aquarium
water will be discharged into a box culvert along the north shore of Maalaea Harbor

(see Figure I1-2).

The input parameters to the model are listed in Table IV-1. The model was run for a
proposed discharge rate of 800 gpm (4360 mS/day), through a 10-foot (3 meters) wide
open culvert, and represents general impacts of the discharge for the range of culvert
dimensions considered for the project. The current speed of 1.5 cm/sec was assumed for
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the receiving water at the discharge location based on model computations and current
meter measurements at Station 2 in the Wang study (Figure 11I-11; Wang et al., 1994).
For the currents generated in the harbor, Wang et al. used a wind speed of 12 knots or
6 m/sec with a wind direction of northeast, and a bottom friction coefficient (Manning's

n) of 0.085.

For this analysis, it is assumed that because of the rapid flow and turnover rate of water
in the aquarium system the discharge water quality will be little changed from the
intake water quality. Water quality data measured by AECOS, Inc. at the intake pipe
location and the proposed discharge location are therefore assumed to be representative
of the discharge and receiving water (see Table II1-7, 4ECOS Sta. 1 and 5). The model
was run for both total suspended solids (TSS) and nitrates; discharge and receiving
water concentrations used were 1.6 and 5.6 mg/L for TSS, and 20 and 200 pg/L for
nitrates, respectively (Note: this model study was undertaken after completion of the
first baseline sampling event; values in Table I1I-7 reflect means from three sampling

events).

TABLE IV-1. Case study input parameters used
for a plume model in Ma'alaea Harbor,

Environment Parameters

Average water depth {m) 2.7
Water depth at discharge (m) 2.7
Current speed (m/s) 0.015
Current direction Easterly
Manning's n friction coefficient 0.035
Wind speed (m/s) 6.0
Ambient water density (kg/m3) 1022

Discharge Parameters

Discharge configuration
Rectangular channel geocmetry:

flush discharge (surface discharge)

Width 3.0

Water depth 0.15
Discharge rate (m3/sec) 0.050
Effluent water density (_k§/m3) 1022

Tracer Concentrations

Tracer In Effluent Water In Ambient Water
Total Suspended Solids (TSS) (mg/L) 1.6 5.6
Nitrate (NO3+NO5) 20 200
{ug/L)

The plume model results are presented in Table [V-2. The model calculates a nearfield
mixing and dilution zone that extends approximately 40 meters (130 feet) from the
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discharge point. Within this zone, total suspended solids concentrations increase from
1.6 mg/L near the culvert, to 3.9 mg/L at a distance of 40 meters. Similarly, nitrate
concentrations increase from 20 pg/L at the discharge site to 122 pg/L at 40 meters.
The model predicts that the water quality in terms of total suspended solids is improved
by over 30% along the plume centerline up to 40 meters from the culvert, while nitrate
concentrations are improved by over 40 %. These results indicate that water quality is
significantly jmproved in the immediate vicinity of the discharge location simply
because the discharge from MOC will be better, on average, than the average water
quality in the harbor at the discharge point. Improvements in suspended solids in the
harbor will depend upon the efficiency of the proposed clarifier. However, it can be
pointed out that times of worst discharge water quality resulting from the intake of
turbid water from offshore will also be times of worst harbor (receiving) water quality
from terrestrial runoff.

TABLE IV-2. Results of a plume case study for the proposed
sea water discharge into Ma'alaea Harbor.

Plume
Centerline Plume Centerline Concentration
Distance Width Dilution
(m) (m) TSS NO3+NO2
(mg/L) {ug N/L)
0.2 3.1 1.0 1.6 20
1.1 3.3 1.2 2.3 50
2.2 3.5 1.3 2.5 62
3.3 3.7 1.5 2.9 80
4.6 3.9 1.6 3.1 38
6.0 4.0 1.8 34 100
13.0 8.7 2.0 36 110
27.0 8.8 2.2 3.8 118
40.0 8.9 2.3 39 122
86.0 45.0* 18.4 54 190
Notes:
(1) A CORMIX plume model for a surface discharge is used for the calculations.
(2) The edge of near-field region is calculated at distance of 40 meters.
(3) The plume width is defined as a Gaussian 1/e (37%) width, except the last value with "*", which
is defined as a Gaussian s.d.: sqrt(pi/2) (46%) width.

The aquarium discharge will also slightly improve general harbor flushing and water
quality. Wang et al. (1994) calculated flushing in Ma'alaea Harbor using their numerical
model and calibrating it with measured data. They defined the flushing time as the time
required for a conservative tracer concentration to decrease to 36.8 % (1/e) of its initial
value, and calculated it to be 2.7 days at Station 2. Table IV-3 shows the calculated
decrease in tracer concentration with time at Station g, from the time series curve given
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previously in Figure 111~
discharged into the harbor,

flushed out of the harbor,

aquarium water accurmnul
the percentage of total ha

ating

10. If this flushing rate is applied to the aquarium water being
one can calculate the rate at which the aguarium water is
and the rate at which it accumulates in the harbor. The
in the harbor improves flushing by an amount equal to
rbor volume that is aquarium water.

TABLE 1V-3. Tracer concentration at Wang et al. Station 2 in Ma'alaea Harbor

based on numerical results from Wang et al. (1994}

Time Average Concentration
(days) (%)
1.0 100
1.25 79
1.5 68
1.75 59
2.0 33
2.25 46
2.5 41
2.75 36
Note: Flushing time required fora conservative trace concentration to decrease to 36.8 % (1/e)
of its initial concentration is calculated to be 2.7 days at Station 2.

TABLE IV-4. Calculated flushing time improvement at Station 2

with the proposed sea water discharge in Ma'alaea Harbor.

Aquarium
Aquarium Water Water Percentage
Discharged Accumulating Ratio Average
Time In the Basin In the Bagin =V1/Vo Concenftration
(days) (x103 m3) x103 m3) (%) (%)
1.0 4.36 4.36 3.5 96.5
1.25 5.47 4.30 3.4 73.6
15 6.54 4.45 3.5 63.3
1.75 7.65 4.50 3.6 549
2.0 8.72 4.62 3.7 49.3
2.25 9.83 4.53 3.6 42.8
2.5 10.9 4.47 3.6 382
2.75 12.0 433 34 33.6
Notes:
4))] Vg = water volume in Maalaea harbor basin (= 125,000 m?), and
V1 = effluent water volume remained in the basin.
(2) The flushing time estimated for the tracer concentration of 36.8 % is 2.57 days at Station 2.

The estimated improvement
in Table IV-4. The total water vol
assuming a basin area of
the results, the water exc

in flushing time in Ma'alaea H
ume of the harbor is es
1.3 acres and an average water
hange rate at Station 2 is about equ
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discharge rate; approximately the same volume of aquarium water remains in the harbor
all the time. That is, the aquarium water at Station @ accumulates in the harbor at
approximately the same rate as the discharge rate of 800 gallons/day (4360 cubic
meters/day). This corresponds to 8.6 % of the total water volume in the basin. Thus the
tracer concentration at Station 2 is slightly improved with the proposed water
discharge, and the harbor flushing rate is decreased slightly from 2.7 days to 2.57 days.

IV.D.4 Biological Impacts

The MOC sea water discharge into Maalaea Harbor will tend to improve conditions
there for marine biota by continuously suppling sea water of a better quality than is
present on average in the area of the discharge and mitigating adverse impacts from

terrestrial runoff.

The sea water intake will not have any substantial impact on the plankton assemblages
of Ma'alaea Bay. Studies of impacts on plankton have been required for much larger sea
water systems such as the Kahe Generating Station on Oahu. Studies undertaken in the
late 1970's (HECO, 1977) considered the mortality of plankters passing through the
cooling system for the Kahe plant and concluded that mortality due to heating was
negligible and mortality to zooplankton due to mechanical effects was on the order of §
to 30%. Because of internal recirculation and filtration loops, plankton "mortality"
through the MOC system would probably be higher than measured at Kahe: a low
percentage of the plankters entrained would actually pass all the way through. The
important consideration is the volume of water taken in relative to the volume available.
At Kahe in the 1970's, when the cooling system was drawing 500,000 gpm (2.72 x 106
m3/day), it was estimated that this represented only 0.4 to 2.4 % of the resident coastal
water. Resident volume off Kahe was estimated at between 118 x 106 mS/ day and 692 x
106 m3/day where there is some upwelling and a longshore current averaging 0.125
m/sec (0.25 kt). The MOC proposes to pump 800 gpm (4,320 m3/day) - about 0.16% of
the 1977 Kahe volume. The resident water volume of upper Ma'alaea Bay has been
estimated by Westinghouse (1972) to be on the order of 204 x106 m3/ day based upon
an average longshore current of 0.06 m/sec (0.12 kts). The MOC would be taking in
about 0.002% of the resident volume. Thus, the impact on the plankton of the bay would

be negligible.
IV.D.5 System Operation and Maintenance Activities

‘The sea water system will have two pumps, although both will be operating all of the
time to maintain an 800 gpm inflow of sea water to the MOC. Two suction (intake) lines
will each have the capacity to carry the design flow of 800 gpm, allowing maintenance
on one line while the other remains in operation. Beyond the pump house, triple force
mains with 400 gpm capacity each will feed into the MOC system, requiring that two of
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the lines be in use at any given time. For the most part, maintenance will require some
attention to removing fouling from the intake area and pipes. The intake manifold is
designed to allow direct access to the intake line. Mechanical removal of fouling would
have no adverse consequences on the environment. Scrapings of biological fouling
would either become part of the sedimentary bottom near the intake or be carried into
the tanks, possibly requiring later removal by hand or by the loop filtration systems.

Most significant maintenance problems involve the removal of any excessive growth of
fouling-type organisms from the aquaria and tanks to maintain a visually pleasing water
feature. Experiences of decorative pond systems in Hawai'i have been quite variable
with respect to excessive growth of fouling organisms, particularly of the green benthic
algae (Chlorophyta, usually Cladophora, Enteromorpha, and/or Ulva). Systems that have
particular problems in this regard are those with high nutrient inputs (some flow-
through systems using ground water) and those with insufficient densities of
herbivores, but most seem to require some hand removal of benthic algal growth about
once a month. Hand removal of fouling organisms will prevent most of this biological
material from becoming entrained in the effluent. Filter systems (see above) will remove
some of this material, particularly the smaller particulates generated by cleaning

activities and excess feed.
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AECOS

970 N. Kalaheo Avenue. Suite C300 » Kailua, Hawaii 96734
Telephone: (808) 254-5884

May 6, 1994

(distribution list)

RE: Preparation of draft EA - Maui Ocean Center-offshore sea water
intake pipe, Maalaea Triangle drainage outlet improvements, and
Maui Ocean Center sea water discharge.

Dear Sirs,

AECOS, Inc. is in the process of preparing an Environmental Assessment
to accompany permit applications for a sea water system and drainage
improvements associated with a proposed development on the parcel
known as the Maalaea Triangle (TMK 3-6-01: 01 & 19) at Ma'alaea, Maui.
When completed, the draft EA will be circulated for your review. The law
requires that agencies and groups with potential interest or concerns in .
the project be consulted during the EA preparation period. This letter
provides basic information about the project and invites your comments '
‘and/or recommendations to insure that the draft EA addresses all

relevant issues.

The draft Environmental Assessment (EA) will consider the sea water
intake and discharge system for the proposed Maui Ocean Center (MOC)
to be located at the south end of the parcel, and at improvements on two
land drainage systems located along the shore of Ma'alaca Small Boat
Harbor that accommodate site and off-site drainage.




Sea water will be used in various marine displays at the MOC. The sea
water intake will be located perhaps as much as 1200 feet offshore of
Kapoli Park (that is, at a point southwest of the harbor entrance) in water
between 15 and 20 feet deep. A 12-inch diameter intake pipe will be laid
across the reef flat and under the shore near the base of the south
breakwater. The pipe, and a pump house, will be buried under paved
areas on the west side of the harbor to supply the needs of the MOC to
be located on the north side of the harbor. Return sea water will be
discharged into Ma'alaeca Harbor through a new site drainage culvert
planned for the shore directly east of the U.S. Coast Guard facility.
Improvements to a second, existing drain on the shore at the U.S. Coast
Guard facility are also proposed.

The subject EA will specifically address those aspects of the proposed
commercial developments which require permits from Maui County
Planning Department, DLNR, and U.3. Army Corps of Engineers because
of the use of State lands, use of submerged lands, construction within
the shoreline setback area, and construction in the Conservation District
seaward of the shoreline.

Please provide written comments to the following address:
AECOS Inc.

970 N. Kalaheo Ave., Suite C300

Kailua, Hawaii 96734

Attn.: Eric Guinther

or transmit concerns or interest in participating in the EA process by
calling (808} 254-5884.

Sincerely,

Eric B. Guinther
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APPENDIX A2

draft Environmental Assessment
COMMENTS AND CORRESPONDENCE
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II.

Preliminary Drainage and Soil Erosion Control Report
for )
The Proposed Maalaea Triangle

INTRODUCTTON:

This report has been prepared to evaluate both the existing site drainage
conditions ﬁnd the proposed drainage plan for the subject development.

This report has also been prepared to determine the potential maovement of
soil due to rainfall and surface runoff off the project site in accordance with
Chapter 24, Permanent Ordinances of the County of Maui, 1971, as amended by

Ordinance 816 (1973).

PROPOSED PROJECT:
Al Site_Location:
The project site is located in Maalaea, on the Island of Maui and in the
State of Hawaii. The subject project site is a triangular shaped parcel situated
approximately 100 feet north and mauka of the Maalaea Boat Harbor.
Maalaea Road borders its makai and eastern boundaries with Honoapiilani
Highway bordering its mauka and westerly boundary.
The project site encompasses an area of approximately 18.2 Acres. (See

Exhibit 1).
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B. Project Description:

The proposed Maalaea Triangle Development project will be a
multi-purpose commercial and business project. The proposed site
improvements will include, but not be limited to, asphalt paved parking lots

and landscaping planting and irrigation of open areas.

III. EXISTING CONDITIONS:

A Topographv and Soil Conditions:

Presently, the majority of the project site is not being used for any
particular purpose and was previously used for the cultivation of sugaf cane.
Natural vegetation consists of kiawe trees and various weeds and shrubbery
native to the area. Situated on the remaining portion of the project site are
a few single family residential homes and commercial buildings along the
eastern corner of the project site.

The existing ground slopes from an elevation of approximately 40 fest
* along the mauka boundary to approximately 10 feet + at makai boundary.
The general direction of the slope follows a northeasterly to southeasterly
direction, with an average slope of approximately 5.0%.

According to the "Soil Survey of Islands of Kauai, Oahu, Maui, Molokai,
and Lanai, State of Hawaii, (August 1972)", there are two soil types present
on the project site. The Ewa silty clay (ESB, 3 to 7 percent slopes) covers the
majority of the project site, while the Ewa caobbly silty clay (EHB, 3 to 7
percent slopes) covers a small portion of the northeastern corner of the

project site. Both the Ewa silty clay and Ewa cobbly silty clay are

38}
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characterized as having moderate permeability, slow runoff, and a slight

erosion hazard. (See Exhibit 2).

Drainage:

Presently, the total onsite surface runoff volume is calculated to be
approximately 14.5 cfs. The majority of this onsite surface runoff sheet flows
into an existing natural drainageway located mauka and west of the existing
Maalaea Store. This onsite runoff then discharges into the Maalaea Boat
Harbor through an existing 3x10 foot drainage structure on Maalaea Road
and two 36 inch pipes located between buifdings within the Coast Guard
facilities.

Onsite surface runoff generated from the northern portion of the project
site generally sheet flows in a west to east direction across the project site
onto Maalaea Road. This onsite runoff then flows in a southwesterly
direction along the Maalaea, eventually discharging into Maalaea Boat
Harbor in the general vicinity of the existing U.S. Coast Guard Station.

Surface runoff generated from the southern portion of the project site
sheet flows in a southeasterly direction across the project site to an existing
54-inch culvert on Maalaea Road located approximately 300 feet east of the
southern intersection of Maalaea Road and Honoapiilani Highway. The
existing S4-inch culvert then conveys this flow across Maalaea Road to a
culvert which discharges into Maalaea Harbor.

Three (3) existing box culverts cbnvey offsite runoff from lands mauka

of the project site across Honoapiilani Highway. The first culvertis a 4x6 foot
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concrete box culvert. It is located approximately 900 ft. southwest of the
northern intersection of Maalaea Road and Honoapiilani Highway, It conveys
approximately 254 cfs of offsite flow from Drainage Area No. 1 across
Honc;apiilani Highway onto the project site. This offsite runoff then flows
across the project site in an easterly direction onto Maalaea Road. The
ru.uoff then flows along Maalaea Road and discharges into Maalaea Harbor
in the vicinity of the existing U.S. Coast Guard Station (See Exhibit 4).
An existing 4x6 foot concrete box culvert, located approximately

1,000 feet northeast of the southern intersection of Maalaea Road and
Honoapiilani Highway, conveys approximately 428 cfs of offsite runoff from
Drainage Area No. 2, across Honoapiilani Highway into an existing well-

defined natural drainageway located within the project site. This drainageway

then conveys the offsite flow through the project site to Maalaea Road where

an existing 5x10 foot concrete box culvert and two (3) 36-inch culverts located
in the vicinity of the existing U.S. Coast Guard Station discharge the offsite
runoff into Maalaea Boat Harbor. (See Exhibit 4).

An existing 4x5 foot box culvert located approximately 30 feet northeast
of the south intersection of Maalaea Road and Honoapiilani Highway,
conveys approximately 280 cfs of offsite surface runoff from Drainage Area
No. 3, to an existing box culvert located within Maalaea Road and then is

conveyed to a 3G-inch culvert which outlets into Maalaea Boat Harbor.
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C. Flood and Tsupami_Zone:

According to the Flood Insurance Rate Map, effective June 1, 1981,
prepared by the U.S. Federal Emergency Management Agency, Federal
Insurance Administratior, the majority of the project site is situated in an area
designated as Zone C, whicﬁ is prone to minimal flooding. A portion of the
project site surrounding the existing natural drainageway previously
mentioned, lies within an area designated as Zone B, which is an area
between the limits of the 100-year and 500-year flood. In accordance with the
ovisions of Chapter 19.62 of the Maui County Code all habitable structures

pr

within the project site will be built above the designated flood plain elevation.

(See Exhibit 3).

IV. DRAINAGE PLAN:

A General:

According to our calculations, the onsite surface runoff volume

generated by the project site after development will be approximately 444 cfs,

for 2 net increase of approximately 29.9 cfs (see Appendix "A").

In conjunction with the development, onsite runoff will be intercepted

by grated-inlet type catch basins which will be located at appropriate intervals

throughout the parking lots. The onsite runoff will first be conveyed into new

subsurface detention/sedimentation facilities, consisting of large diameter

perforated pipes installed within the parking lots before being conveyed and

discharged into Maalaea Boat Harbor through an existing 5x10 foot box

culvert and two (3) existing 36-inch culverts located in the vicinity of the
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existing U.S. Coast Guard Station. The subsurface detention/sedimentation
facilities will serve as a means of temporarily storing and slowly releasing the
peak surface runoff volume at a controlled discharge rate, and allow potential
pollutants to settle prior to discharging into Maalaea Boat Harbor. A new
u.nde_rgrounﬁ storm drain system, consisting of curb-iniet type catch basins, will
be’installed on Maalaea Roa;i to intercept and convey a portion of the onsite
surface runoff into the existing drainage outlet in the vicinity of the U.S. Coast
Guard Station previously mentioned.

Offsite surface runoff from Drainage Area No. 1 will continue to be
conveyed across Honoapiilani Highway through an existing 4x6 culverr, A
new 72" diameter drainline will be installed to intercapt and convey the ofisite
runoff to a new 7x10 foot box culvert drainline, where it will be conveyed to
a new outlet located in Maalaea Boat Harbor. This new drainage outlet will
be constructed approximately 140 feet east of the existing drainage outlet in
the vicinity of the U.S. Coast Guard Station previously mentioned.

The offsite runoff from Drainage Area No. 2 will continue to be
conveyed across Honoapiilani Highway through an existing 4x6 box culvert.
This offsite surface runoff will then be intercepted and conveyed through the
project site by a 90" diameter drainlipe which will be conne;:ted to the new
7x10 fol:t box culvert drainline mentioned previously and allowed to discharge
into Maalaea Boat Harbor at the new drainage outlet previously mentioned.

Offsite surface runoff from Drainage Area No. 3 will continue to be
conveyed across Honoapiilani Highway by means of an existing 4x5 foot box
culvert into an existing box culvert and 36-inch culvert where it will be
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allowed to discharge into Maalaea Boat Harbor as it is presently doing. No
onsite surface runoff generated from the proposed development will be

directed into this drainage system.

Hydrology Calcuiations:

" The hydrologic calculations are based on the "Drainage Master Plan for
the County of Maui", and the "Rainfall Frequency Atlas of the Hawalian
Islands", Technical Paper No. 43, U.S. Department of Commerce, Weather
Bureau.

Rational Formula Used: Q = CIA

Where Q = rate of flow (cfs)

A = area (acres)

I = rainfall intensity for a duration equal to the time of
concentration (in./hr.)

C = runoff coefficient

The hydrologic calculations for drainage areas greater than 100 acres are
based on procedures developed by the U.S. Department of Agricuiture, Soil
Conservation Service (SCS). This procedure is described in detail in the SCS
National Engineering Handbook, Section 4, Hydrology (NEH-4). Hydrologic
calcular.igns were computed by utilizing ::omputer software simulating "SCS
Computer Program for Project Formulation, Hydrology (TR-20)", which is
based on the procedures outlined in NEH-4. See Appendix "A" for hydrologic

calculations.
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C.  Conclusion:

According to our calculations, approximately 29.9 cfs of additional onsite
surface runoff volume will be generated as part of the proposed development
(see Appendix A). However, the onsite surface runoff volume generated by
the proposed development will be intercepted by new curb-inlet and grated-
inlet type catch basins which will be installed as part of the proposed
improvements. The majority of the onsite surface runoff will be conveyed to
new subsurface detention/sedimentation facilities which will temporarily siore
and slowly release the intercepted surface runoff. This surface runoff will
then be conveyed to an existing 5x10 foot box culvert and two. (2) exisiing 36-
inch culverts where it will be discharged into Maalaea Boat Harbor in the
vicinity of the existing U.S. Coast Guard Station.

The offsite surface runoff presently flowing through the project site from
the contributory drainage areas mauka of the project site wiil be either
intercepted by new underground drainage systems, which will be installed as
part of the proposed developmen't and conveyed to a new drainage outlet in
Maalaea Boat Harbor, or allowed to flow through the project site as it is
presentfy doing.

Since the additional surface runoff generated by the proposed
develdpment and the offsite surface runoff presently flowing through the
project site will be conveyed to adequate drainage outlets, it is our
professional opinion that the proposed project will not adversely affect the

adjoining properties.




AIATADTY SV ATINLIVD INTINNDOA |

B

{

[

)

B e N Ty et aeae

—mmrwp -

V. SOTL EROSTON CONTROL PLAN:

Al General;

The following measures will be taken to control erosion during the site

development period.
1. Minimize time of construction.
2. Retain existing ground cover until latest date to complete
construction.
3.  Early construction of drainage control features.
4. Use temporary area sprinklers in non-active cons:ruction areas
when ground cover is removed.
5.  Station water truck on site during construction period to provice
for immediate sprinkling, as needed, in active construction zonss
(weekends and holidays included).
6. Use temporary berms and cut-off ditches, where needed, for
control of erosion.
7. Thoroughly water graded areas after construction activity has
ceased for the day and on weekends.
8.  Sod or plant all cut and fill slopes immediately after grading work
has been completed.
The development project is provided with adequate facilities for
drainage control and storm water disposal. This, together with ultimate

ground cover, shall preclude any appreciable onsite erosion.




: B. Couclusion:
i Based on our calculations, (see Appendix "B"), sedimentation hazard

to coastal waters and downstream properties is minimal. Erosion rate

computed for this project site is well within the tolerable limits and additional

control measures are not required.
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PURPOSE: Determine the weighted curve numbers and lag times for the
three offsite drainage areas.

' calculations:
For Drainage Area 1: A, = 140.43 Acres = 0.22 sg.ni.

Scil Type & Curve Numbexr:

Hydrologic curve
Map Class Soil Tvoe Classification Numbexr
TRK’ Rock land D 83
rsM Stony alluvial land a 45
EsB Ewa silty clay B 59
EtB Ewa cobbly silty clay . B 59
Weighted Curve = 94 Ac./140 Ac.(83) + 4 Ac./1l40 Ac. (45) + '

40 Ac./140 Ac.(59) + 2 Ac./140 Ac.(59)
= 75

Lag Time:

Hydrograph Method: Tc = 1.67L Whezre L =_29-8¢5+130-7.
ig00¥v-®

Length of watershed (&)

7400 f£t.
Difference in elevation = 1410 ft.
Slope (Y¥) = 1410/7400 = 1%.1%

§ = 1000/CN - 10 = 1000Q0/75 - 10 = 3.3

L = (7400)9-8¢(3.3+140-7
1900(19.1)Y-3

0.42 hr.




Calculations:

For Drainage Area 2: A, = 217 Acres = 0.339 sqg.mi.

Soil Type &

Map Class
OMB

rR¥K _
rsu

EsB

Il

Weighted Curve

Lag Time:

Hydrograph Method: T¢ = 1.67L Where L

Length of watershed (&) = 2400

Difference in elevation = 1300

Slope (YY) =

Curve Number:

Hydrologic Curve
Soil Tvoe Classification Number:
0li silt loam B 66
Rock land D 83
Stony alluvial land A 45
Ewa silty clay B 59

16 Ac./217 Ac.(66) + 170 Ac./217 Ac.(83) +
10 Ac./217 Ac.(45) + 21 Ac./217 Ac.(59)

78

1900YyY->

Fh
rr
L

rh
13

1800/9400 = 19.1%

S = 1000/CN - 10 = 1000/78 - 10 = 2.8

L = (9400)9-8¢(2.g8+1)0-7

1900(19.1)9-3

= 0.46 hr.




Calculations:
For Drainage Area 3: A; = 158 Acres = 0.247 sg.mi.

Soil Type & Curve Number:

Hydrologic
Map_ Class Soil Tvve Classification
OMB 0li silt loam B
rRK Rock land D
rsSM Stony alluvial land A
EsB Ewa silty clay B

Weighted Curve = 21 Ac./158 Ac.(66) + 117 Ac./158 Ac.(82) +

14 Ac./158 Ac.(45) + 6 Ac./158 Ac.(59)
= 76
Lag Time:

Hydrograph Method: Tc = 1.67L Where L =_29-8¢g5+1)0.-7
1900vvY-*

Length of watershed (&) 9800 ft.
Difference in elevation = 1926 ft.
Slope (Y¥) = 1926/9800 = 19.7%

S = 1000/CN - 10 = 1000/76 - 10 = 3.2

L

(9800)9-8(3.2+179-7
1500(19.7)9-5

i

.41 hr.

curve

Number

66

83

45

59
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APBENDIX

Universal Soil Loss Equation Calculations
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EROSION FROGRAM

HESL ANALYSIS
{UNIVERSAL S0IL LDSS EQUATION?

THESE EQUATIONS COMPUTE THEQRETICAL S0IL MOWEMENT UNDER WATER
ERCSION CONDITIONS. THIS MOVEMENT DOES NOT NECESSARILY COn-
CLUDE THAT THE SOIL IS LOST TO THE SITE, OWLY THAT IT 15
TRAMSPORTED AN IMCREMENMTAL DISTANCE BY THE EROSIVE -FORCES.

MESL EGN: E = RKLSCP {REF. &), SEC. 24-1.2{K)J
WHERE £ = SOIL LOSS IN TONS/ACRESYR.
R = RAINFALL FOF EROSION IN TOWSSAC. YR.

SOIL ERODIRILITY FACTOR, NO. DIMENSION.

SLORE LENGTH IN FEET.

SLOPE IN PERCEMT.

SLOPE FACTOR FOR EQGM., MO DIMENSION.

CROP MAMAGEMENT FACTOR. MO DIHEMSION.

EROSION CONTROL PRACTICE FACTOR, HQ DIMENSIOH.

K

I N | I | S T [ O |

L
3
LS
C
F
FACTORS FOR EQUATION ARE DEVELORED FROM REF (1).
R (PLATE M7-L-22937-4,8HT 2 OF 2), ESTIMATED = 150
K: SOIL SERIES FROM REF. 3>, FL. { EWA SERIES )
FACTORS FROM REF {12, TARLE 3
COMPOSITE K = .17

1. SLOPE LENGTH IN FREDOMINANT DIRECTION OF OQWERLAMD RUNGCFF.
L FACTOR = &0Q0

OVERALL ELEVATION CHAMGE ACROSZE SITE.

V FACTDOR = 30
8 FACTOR = {{ 30 &S00 > % 100 2> = 5 &
LS: REF {1); FIG. 2 = 1.31

C: REF (1), F. 7 FOR BARE GROUND
C FACTOR = 1




s e —

LTt T T

B L e

GIATIDME SV TINLAVD INTNADOA

Y e
’.(

!

W prfmae

e L 1 T AR A PR ke Bk e e R 8

i

1.1

B

F: FREF {1) P. ¥ FOR CONSTRUCTION SITES
P F&ECTOR = 1

E: = RKLSCP
= ( 180 )4 .17 2% 1,31 24 1 )i 1 ) = 33.405 TONSAACRESYR.

DETERMINE SEVERITY RATIHNG MUMRER

H = {2FT + FD)RE

1.00 CRSTAL WATER RATING FACTOR — CLASS R
20.40 ARES OF DISTURRED Laib :
33.40 FROM PREVICUS FQUATION

1.00 YEARS — DURATION OF LAMD DISTUREAMCE

-IMT 05
L I S |

H = 7495.082

STANDARD SEVERITY RATING 1ALLOWARLE) 50,000 3 7F495.082
53,000 = {2FT + 3DIAME

E = 82,000 F 224.4 = 222 8 TONT FER ACRE > G83.4

COSTAL HAZARD: CLASS ‘I WATERS ARE APPROX. 100 F7.
FrROM THE SITE. )

CONCLUSION: SEDIMEMTATION HAZARD TO COASTAL WATERS aMD
DOWNSTREAM FROFERTIES IS MIMIMAL. EROSION RATE COMPUTED
FOR THIS PROJECT SITE IS WELL WITHIN THE TOLERABLE LIMITS
AND ADDITIONAL CONTROL MEASURES a&RE MOT REQUIRED.

4,00 DOWMNSLOFE — DOWNSTREAM DETRIMEMT - SEVERE
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EFROSION CONTROL PLANM

THE FOLLOWING HMEASURES WILL BE TAKEM TO CONTRCL EROSION DURING
THE SITE DEVELDPHENT FERIQD {ESTIMATED 12 HONTHZ).

11y MINIMIZE TIME OF CONSTRUCTION.

{2) RETAIN EXISTING GROUND COVER UNTIL LATEST DATE
TO COMPLETE CONSTRUCTIONM.

13) EARLY CONSTRUCTION OF DRAINAGE CONTROL FEATURES.

{4) USE OF TEMPORARY CUTOFF DITCHES ANMD RERMS.

$5) INSTALL TEMPORARY AREA SFRINKLERE IN NOM-ACTIVE
CONSTRUCTION AREAS WHENM GROUND COUVER IR REMOVED.
WATER TO BE COBTAINED FROM COUNMTY WATER MAIN _
ADIACENT TO STTE.

{&) STATION WATER TRUCK ON SITE DURING CONSTRUCTION
PERIOD TG FROVIDE FOR CONTIMUQUE SPRIMNKLING I
ACTIVE CONSTRUCTION ZOWES.

THE DEWELOPMENMT PROJECT I5 FROVIDED WITH ADEQUATE FACILITIES
FOR DRAINAGE CONTRCOL AND STORM WATER DISFOSAL. THI® TOGETHER
WITH ULTTHATE GROUND COVER WILL FRECLURE ANY AFPRECIARLE DN-
SITE EROSION. .
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TABLE Ce1. CHECKLIST OF PLANTS FOUND IN THE

MA'ALAEA HARBOR VICINITY.
Species Common name Slotus  Abundance
FERNS

POLYPODIACEAE

Microsorium scolopendria (Burm.) Copel.  laua'e ind.?.  Uncommon

MONOCOTYLEDONES

AGAVACEAE

Cordyline fruticosa (L.) A. Chev. ornamental ti om.  Uncommon
ARECACEAE

Cocos nucifera L. coconut palm, niu pol.  Occasional
HELICONIACEAE

Heliconia rostrata Ruiz & Pavon. parrot's beak heliconia om.  Occasional
MUSACEAE

Musa X paradisiaca L. banana pol.  Uncommon
POACEAE (GRAMINEAE)

Cenchrus ciliaris L. buffelgrass nat.  Abundant

Chloris radiata (L.) Sw. plush grass nat. Uncommon

»=  Coix lachryma-jobi L. Job's tears, pu'che’ohe nat. Occasional
Panicum maximum Jacq. Guinea grass nat.  Common
DICOTYLEDONES

ACANTHACEAE

Asystasia gangetica (L.) T. Anders Chinese violet nat.  Common
AIZOACEAE

Sesuvium portulacastrum (L.) L. ‘akulikuli ind.  Uncommon
AMARANTHACEAE

Amaranthus spinosus L. spiny amaranth nat.  Qccasional
APOCYNACEAE

Cascabela thevetia (L.) Lippold be-still tree nat.  Common

Plumeria acuminata Ait. plumeria, frangipani om.  Uncommon

Plumeria obtusa L. Singapore plumeria orn.  Oceasional
ASTERACEAE (COMPOSITAE)

Emilia fosbergii Nicolson pualele nat.  Uncommon
BIGNONIACEAE

Spathodea campanulata P. Beauv. African tulip tree nat.  Uncommon
BORAGINACEAE

Heliotropium curassavicum L. seaside heliotrope, kipukai ind.  Occasional
CASUARINACEAE

Casuarina equisetifolia L. commeon ironwood nat.  Occasional

MAALAEA TRIANGLE AND MAUI OCEAN CENTER FINAL EA - APPENDIX C




TABLE C»1. MA'ALAEA HARBOR PLANT SPECIES CHECKLIST (continued)

Species Common name Status _ Abundancs
CHENOPODIACEA

Atriplex semibaccata R. Br. Australian saltbush nat.  Occasional

Chenopodium murale L. ‘aheahea nat.  Occasional
CONVOLVULACEAE

Ipomoea ?littoralis Blume ind.?  Uncommon

Jacquemontia ovalifolia H. Hallier pa'uohi'iaka ind. notel
CUCURBITACEAE

Momordica charantia L. balsam apple nat.  Common
GOODENJACEAE

Scaevola sericea Vahl beach naupaka ind.  Uncommon
EUPHORBIACEAE

Ricinus communis L. castor bean, pa‘aila nat. Occasional
FABACEAE

Leucaena leucocephala (Lam.) deWit koa haole nat.  Oceasiona!

Prosopis pallida (umb. & Bonpl, ex Willd) Kunth kiawe nat. Abundant
LAMIACEAE

Leonotis nepetifolia (L..) R. Br. lion's ear nat.  Uncommon
MALVACEAE

Abutilon grandifolium (Willd.) Sweet  hairy abutilon, ma‘o nat.  Uncommon

Thespesia populnea (L.) Sol. ex Corréa  milo ind.?  Planed
NYCTAGINACEAE

Boerhavia coccinea Mill. nat.  Uncommon
STERCULIACEAE

Waltheria indica L. ‘uhaloa ind.?  Qceasional

Note 1: Species reported in R.M. Towill Corp. ( 1982) not reported by USFWS (1980) or recorded in the
1994 site survey, but which may be present.

KEY: » - Faculative wetland species - may be found outstde of wetlands.
= _ ObHgate wetland specles - found only in wetlands.
Status = distributional status
end. = endemic; native to Hawali and found naturally no where else.
ind. = indigenous; native to Hawail, bur not unique to the Hawaiian Islands.
nat. = naturalized, exotic, plant introduced to the Hawailan Islands since the
arrivdl of Cook Expedition, and well-established outside of cultivation.
orm. = exotic, ornamental; plant not naturalized (not well-established outside of cultivation)..
pol, = polynesian introduction.
Abundance = abundance ratings are for this site only.
Uncommon - a plant found less than five times;
Occasional - a plant that was found between five and ten thmes;
Comumon - a plant consldered an important part of the vegetation
Abundant - plants found in large numbers, dominant or locally dominant.

MAALAEA TRIANGLE AND MAUT OCEAN CENTER FINAL EA - APPENDIX c
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FIGURE C-5
CURRENT DROGUE SURVEY FOR DECEMBER 9, 1971
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TABLE Ce¢2 MA'ALAFEA BAY WATER QUALITY DATA
(after Cattell & Miller, 1972)

STA.I - ~1 km south of Ma'alaea Harbor

EVENT
NO.

001
002
003
004
005
006

DATE

01/09/72
01/15/72
01/22/72
01/29/72
02/12/72
02/19/72

wet season means

STA. IT - off Kanaio ~ 0.5 ki west of Ma‘alaea Harbor

DATE TIME NO;*NG;

EVENT
NO.
003 01/09/72
002 01/15/72
003 01/22/72
oo4 01/29/72
005 02/12/72
006 02/19/72
wet season means

TIME  NO3+NO,

(ug NA)

4.5
11.1
nd
nd

4.9

2.3

(pg N)

1.7
1.8
nd
1.8
2.1
6.7

1.8

STA. III - "Kihei Shoals"

EVENT
NO.

001
002
003
004
005
(006

DATE

01/09/72
01/15/72
01/22/72
01/29/72
02/12/72
02/19/72

wet season means

TIME NO;+NO,

(ng NI

nd
2.1
10.1

28

2.3

NH3
(pg NA)

8.3
338
4.1
8.3
4.5

5.4

NH3
(pg NN)

7.0
8.4
5.3
3.3
1.3
nd

3.0

NH3
{ug NA)

6.1
78
79

—

3.6

6.1

MAALAEA TRIANGLE AND MAUI OCEAN CENTER FINAL EA - APPENDIX C

PHOS-
PHATE

(pg PN)

4.0
74
3.7
4.0
4.6

4.6

PHOS-
PHATE

{ng PA)

3.7
4.3
2.8
3.4
1.5
1.5

26

PHOS-
PHATE

(ug P
5.0
71
6.5

4.0

55

POC

(ng /1)

150
140
154

99
109

128

POC

(eg/D)

194
187
214
119

89
125

147

POC

(gD

140
102

—_—

46

87

CHL ¢
(ngM

0.23
0.13
0.40
0.34
0.08

0.20

CHL ¢
{ne/l)

0.17
0.25
0.48
0.55
0.38
0.27

0.32

CHL o

(re/l)

0.10
0.12
0.22

0.14

0.14

PRIMARY
PROD.

{ngCihr)

1.87
1.54
345
2.78
1.05

—

1.98

PRIMARY
PROD.
(g C/Vhr)

1.84
2.30
5.21
9.01
4,10
0.98

3.04

PRIMARY
FROD.

{ugClhr)

0.96
1.13
1.08

1.23

1.10




TABLE C«2 MA'ALAEA BAY WATER QUALITY DATA (Continued)

STA. IV - ~500 m off Kihei Pier

PHOS-
EVENT DATE TIME NOy#No, NHy PHATE  poc  CHLa ' peop.’
NO. (kgN1)  (ugND)  (ug P (ug /1) (ng/)  (CVh)
001 01/09/72 69.9 3.6 5.0 134 0.44 3.80
002  01/15/72 13.4 48 59 147 0.24 222
003 01/22/72 9.1 57 3.7 —_ 0.38 413
004 01/29/72 10.1 3.8 40 119 0.45 4.37
005 02/12/72 11.3 4.9 4.6 108 042 3.90
006 02/19/72 75.5 6.7 53 167 0.28 3.87
wet season means 20.5 4.8 4.7 133 0.36 3.63
STA. V - ~2.5 km southeast of McGregor Point
PHOS-
EVENT DATE TIME WNOj#N0, NH; FPPATE  poC  CHLa ' ‘prop..
NO. (ugNMT)  (ugNM) (e PD) (ng /) (el (#eCihr)
00F  01/09/72 - - - - - -
002 01/15/72 - - - - - -
003 01/22/72 7.6 9.4 34 100 0.09 -
004 01/29/72 nd 7.0 34 78 0.14 0.95

005 02/12/72 - - - - - -
0Co 02/19/72 - - - - - -

wet season means -_— - -— - — —_—

NOTE: In these tables means are geometric means calculated by substituting the value 0.5 for "nd".

MAALAEA TRIANGLE AND MAUI OCEAN CENTER DRAFT EA - APPENDIX C
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APPENDIX D

MAUI PLANNING COMMISSION
SMA PERMIT CONDITIONS
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LINDA CROCKETT LINGLE

BRIAN W. MISKAE
Mayor Director
GWEN Y, OHASHI
Deputy Director

COUNTY OF MAUI
PLANNING DEPARTMENT

2B0 5. HIGH STREET
WAILUKU, MAUI, HAWAII G87D3 '

APR 19 1994
April 14, 1994 CHRIS HART & PARINCRS
Lendscope Architecture & Pmning
Mr. Christopher L. Hart
Chris Hart & Partners
1955 Main Street, Suite 200
Wailuku, Maui, HI 96793-1706
Dear Mr. Hart:
Subject: Maalaea Triangle Partnership Requesting Amendments to the Special

Management Area Permit for the Maalaea Triangle Project in Order to:
1) Transfer the Permit Holder from the Maalaea Triangle Partnership to
the Maalaea Triangle Partnership and the Maui Ocean Center, Inc.; 2)
Extend the Period to Initiate Project Construction for One Year or Until
June 19, 1995; and 3) Incorporate the Maui Ocean Center into the Project
Plans at TMK: 3-6-001:1 and 19, Maalaea, Maui. (89/SM1-003)

At its regular meeting on April 12, 1994, the Maui Planning Commission reviewed the
above requests. The applicant amended their request for time-extension to initiate project
construction from 12 months to 18 months because of the anticipated time it would take to
Secure necessary government permits for the ocean intake and discharge structures. After due
deliberation, the Maui Planning Commission voted to approve of the above mentioned requests,
subject to the following conditions:

1. That construction of the project shall be initiated before December 20, 1995,
Further initiation of construction shall be determined as construction of off-site
improvements, issuance of a foundation permit and initiation of construction of
the foundation, or issuance of a building permit and initiation of building
construction, whichever occurs first. Failure to comply within the time limit will
terminate the SMA Use Permit,

2. That final construction shall be in accordance with preliminary architectural plans
dated December 1988 and revised plans dated January 1994,




Chris Hart & Partners

Maalaea Triangle Partnership
(89/SM1-003), TMK: 3-6-01: 1 and 19
April 14, 1994

Page 2

3.

That the construction of the project shall be completed within five (5) years after
date of its initiation. Failure to complete construction within this period will
automatically terminate the SMA Use Permit.

That the applicant shall contribute his pro-rata share to traffic improvements to
be determined by the County and traffic master plans. An agreement to the
above shall be prepared for filing with the State’s Bureau of Conveyances by the
developer.

That Honoapiilani Highway at its intersection with the main access road to this
project be signalized as approved by the State Department of Transportation,
Highways Division and by the Department of Public Works and Waste
Management, Engineering Division.

That the developer shall revise the traffic impact study to reflect the following:

a. Intersection improvements at the northerly connection of Honoapiilani
Highway and Old Maalaea Road would be required. It is recommended
that the southbound movement from Honoapiilani Highway to Old
Maalaea Road be eliminated.

b. The intersection improvements at Honoapiilani Highway and the proposed
project access road should be modified to reflect the diverted traffic.

c. It is recommended that the intersection at the southerly connection of
Honoapiilani Highway and Old Maalaea Road allow for only right tums
in and out. The intersection improvements should be modified

accordingly.

d. Honoapiilani Highway, between the northerly and southerly connections
to Old Maalaea Road, should be a divided highway. Recommendations
for roadway improvements along this segment should be modified

accordingly.

That a 30 ft, radii shall be provided at all intersections and at corners of this large
lot.

That the developer shall add the following measures to the Soil Erosion Control
Plan to minimize on-site runoff, erosion, and sedimentation:

[T

-
1
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Maalaea Triangle Partnership
(89/SM1-003), TMK: 3-6-01: 1 and 19
April 14, 1994
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10.

11.

a. Conduct grubbing and grading activities during the low rainfall months
(April-October).

b. Clear areas sequentially so that only a small portion of the total site is
bare at any one time.

c. For all planted areas, include the application of soil amendments, high
planting densities or seeding rates, fertilizer, and temporary irrigation to
ensure rapid stand establishment.

d. Use vegetation, mulch, gravel and porous pavement wherever feasible to
minimize impervious areas.

That the applicant shall consider installing sediment/stormwater retention basin
(s) and report the results of its decision to the Department of Health and to the

Planning Department.

That the applicant shall discuss with Wailuku Agribusiness about the possibility
of constructing and maintaining a sediment basin on Wailuku Agribusiness’s Jand
within drainage basin two (2) before it crosses Honoapiilani Highway and into the
drainage lines. The developer shall report the results of their discussions with
Wailuku Agribusiness to the Soil Conservation Service and the Maui Planning

Department.

That the following mitigative measures shall be undertaken by the developer to
protect cultural resources:

a. A subsurface archaeological inventory survey shall be conducted of the
project area, with particular attention given to the portion fronting
Maalaea Bay and including Parcel 19.

b. A report which presents survey resuits, background information, and
recommendations shall be submitted to the Historic Preservation Division
and approved, prior to any land alteration commencing.

c. If necessary, a mitigation/preservation plan shall be prepared and
approved by the Division, and executed prior to any land alteration
commencing.
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12.

13.

14,

15.

16.

17.

18.

d. The Ebisuko Jinsha Shrine be relocated to the proposed site and be
rehabilitated in accordance with the Secretary of the Interior’s standards
for rehabilitation. Rehabilitation plans must be submitted to DLNR-State
Historic Preservation Division for review and concurrence. Alternatively,
the applicant may seek permission to tear down and rebuild the structure
from the appropriate State or Federal agencies.

That the applicants shall use water-saving decorative features, soil preparation,
and plantings.

That the applicants shall consider eliminating single-pass systems and provide
recirculating ones where cooling and refrigeration are intended in the proposed
project. The applicants shall report the results of their decision to the Department
of Water Supply and the Maui Planning Department.

That full compliance with all other conditions of the SMA permit 89/SM1-003 as
stated in the approval letter dated June 22, 1989 shall be rendered.

That all roadway and intersection improvements shall be provided by the
developers concurrently with the development at no cost to the State or County.

That all construction employee parking shall be accommodated on the project site
and not within the County right-of-way during the construction of this project.

That a solid waste management plan shall be submitted to the Department of
Public Works and Waste Management for their review and approval.

That the Petitioner shall submit to the Planning Department a detailed report and
addressing its compliance with the conditions established with the subject Special
Management Area Use Permit. Further, this report shall be reviewed and
approved by the Planning Department prior to the issuance of the building permit.

Attached for your record are copies of the following:

L)

Maui Planning Department’s Report dated April 12, 1994,
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2.)  Written testimony of the Maalaea Community Association dated April 8, 1994.
3.)  Written testimony of Mr. Ron M. Gammie.

Should you have any questions, please contact Mr. Clayton Yoshida, AICP, of this office
at 243-7735.

Very truly yours,

AN W. MISKAE
Planning Director

BWM:CY:0sy

enclosure

cc: CZM File Maui Electric Co.
LUCA (5) Dept. of Health
Water Dept. Dept. of Transportation
Fire Dept. DLNR, Historic Preservation
Police Dept. DLNR
Soil Conservation Service-Maui Clayton Yoshida, AICP
Army Corps of Engineers Project File uouacsvil




